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Concerm d in 
BUILDINGS: 
CONTAINING, a 15 
New and Infallible Methods, for Striking 
out from proper Centers, the Groyns of 
Arches regular and irregular, the Angle 
Brackets of Coves, Crowns of Beaufets cir- 
cular or elliptick. With many other uſeful . 
Problems relating to all Curve Lines, intro- 
duc'd in Building. „ 
3 A LS © ; TOs 
An ESSAY, on the Nature and Properties of 
Arches in general, mechanically conſider d with Reſpe& | 
to their Shapes and Duration, exemplified by ſeveral 
Geometrical Figures, demonſtrating their Property and 
Powers, interſperſed with ſome Remarks on the intended 
Bridge at W:fminſter. With a Propoſal for Building 
the Piers, by a Method e e ſo as to keep out the 


Water while erecting. The Whole deſign'd chiefly for 
the Information and Uſe of all Building Artificers, &c. 


By IS AAC GA DS DO N. 


5 e ee 3 

Printed for JOHN WILCOX, at Virgil's Head, op- 
fite the New Church in the Strand; and JAMES 

IODGES at the Looking Glaſs on London-Bridge, 1739. 


- - —ñ—ñ— 
Om. * 


: | 
BY \ 
is 
' 
f 
15 N 6 
5 l 7 
A 
Wo 
J 0 
% 
. 
. 
| : 
i * 
5 4 
| 
1 


— —— —————— 
'S 0 LS Soto 


- To SY er th 
w ſte 


_ — — 


31 N A, We 1 W 1 | ; 95 „ . 
1 Jul publiſhed, tbe Sixth Edition, being the be oF = 
| ' Spelling Book extant, Recommended by 26 


3 Eminent Schoolmafters, under their Hands, as | 
the moſt Prattical Performance of this Kind,  W 
A N Introduction to Spelling and Reading Eng/zh. Be 
| A ing the moſt Plain and Eaſy Method of Teaching | 
= oung Children to Read. Containing, 1. Tables of Mono- 
3 ſyllables, adapted to the Capacity of the Y oungeſt Children ; 

3z leading them on gradually, from the eaſieſt to the more diffi- 
cult, and fo to the hardeſt Words. 2. Tables of Diſſylla- 
E. bles, after the ſame Manner: And, 3. Tables of Triſſylla- 
"of bles, with their proper Diviſion and Accent. To which are 


added, One Hundred and Sixty Leflans in Words of One, 
ic Two, and Three Syllables; ranged in proper Order, by 
Way of Praxis on the ſeveral Tables. And a Short Cateche- 
1 tical Diſcourſe, explaining the Rules for Spelling, Pointing, 
Sec. Den which is _ — Say on. _ | _— Wri- 
ting, with a- Specimen of the Hands now in Uſe;,engrav'd 
by Mr. Bickbam, Sen. Alſo, Six Familiar Fables, 1 
with proper Sculptures, to delight and inſtruct Youth. De- 
fign'd' for the Uſe of the Charity- Schools. By William 
4 1 Author of the General Introduf#ion to Trade and 
Printed for 5 Hodges at the Loołing-Glaſi on London-Bridge. 
Wöbere likewiſe may be had, juſt publiſhed; Price bound 
1 5, 6 d. for the Uſe of Schools; A New Guide to Geogra- 
' Þby. To which is annex d, A Compleat Alphabetical Index, 
dy which, at one View, may be found the Name, Situation, 
e. of each City, Town, River, Iſland, Gr. By the Au- 
thor of Geography Hpitomiz © 
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. 16 2 comm: 2 Obſervation, 
that every Generation grows * 
Wiſer, aud 1 don't know ay . 
"Thing that is a-greater u. 
firmation (#9. ; *bis-old Sayine) ) 
Loren. to hear Arti ce 8 and. 
d a g Methods of — 2 9 30s ou Way 75 
- I Pufineſs, and by con 3 hy. ther with the Pré 
» ent, ſeem. furpri 12d" at the Introvements that . 
2 have been made in their ſeveral Arts and Occu- 


. Fs whereunto they foray ; From. hence. it 8 N 


ry plain, that there have been Men in all 


cammon Track, to find out nearer and better + 
Methods to accompliſh s their Defigns, than 5 
had ever been taught, or had before prattic' 
And was. a Man to indulge his Curiofity ſo far 
as to examine the pres e Employments of Life, 
J believe be hardly find any that are ſo 
Mean and 7 Trifling, but * —_ admit of 
erence in Prafice, for how often may wwe 
Men in trifling Employments, contending 
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fir . 2 9 Judgment, and diſpute very. 
A 2 N 


warmly 


ps 7005 Ame have led them out g "the . vet, 
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5 about the different Methods of perform- 
ag" the 

if 


| 7 , 
6. everal Branches of their Occupation. -_ 
3 hd 7 ove is 4 Dern in the Prodiice of 
mean Employment, there is undoubtedly a great 
| © Deal more Difference to be diſcover d in the | .'\ 
Practice of thoſe Arts and Emp s, that 
are of a more valuable Conſideration. The 
Art of Building alone will be ſufficient to 
Juſt fy the Truth of this Obſervation, for as 
this Art conſiſts of many Branches, it admits 
of many Pra#titioners, and as Mankind dif- 
Fer in their Abilities, it muſt conſequently 
cauſe a Difference in their Practice, and if 
a Man be ingenious, it gives him a great 
deal of Room to exerciſe his Fancy; for here, 
the Field of Art, Jayeth more e the 
Mind to Range in, and is not confin'd to ſuch 
narrow Conceptions, as are very often found 
ſufficient to carry on a great many Employ- 
Li „%%(ſ . 
Building if conſider'd in all it's Branches, 

i an Art very extenſtve, and it muſt be al- 
low d to have recerv'd great Improvements 
within thoſe few Years paſt, but, whether 

_ that. hath proceeded entirely from the many 
New Buildings lately erected, or from ſome 

other C ny is not my preſent Enquiry. 

"The Theory, or deſigning Part of Build- 

ing. hath always been efteem'd preferable to 
| the Prafftick, and Workmen have ( 7 the 

= EG „ . 


„ EE a 


„„ 


Grnerality ) valued a ry been e- 
ſteem d by others, according as they have 
known mare or leſs of it. For this Reafes, 

one would think, that they would be very 


ready to embrace any Inſtruction, relating to 


the Theory of their Employment, for, I have 
3 known good Workmen, to be at @ 
's, for want of the Theory to direct them, 
= commit groſs Miſtakes, which the Know- 

ledge of Lines would have prevented. For 
there is nothing that I know of, that can be 
of greater Service to any Mechanick, than - 
to know the Theory 75 his E mployment ; and 


I have known ſeveral ingenious Workmen, be- 


longing to the Building Trade, that by mal. 
ing cloſe Application to the 75 heory, have be- 
come good Surveyors. = 


And, indeed, they ought 5 be really fo, that 1 


undertakes ſo ingenious an Employment; for 


it is not for every one that cau make a fine 


Drawing, that is qualified to be a Surveyor, 
that being (in my Opinion) but the ſuperfici- 
Part, for I can alſure the Reader, that 


the original Defigns of the great Inigo 
Jones, were but poorly Drawn in Compari- 


ſon to the common Practice now known. 


I.ſpould not have mention'd thoſe Draw-_ 
tags, had it not been to ſhew that there may 
be good Surveyors, without being fine 


| Dranghtemn, and the daily Pra ce of 
4 3 Joms 
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there" are fine Draught men, that are not good 


Surveyors, © 


Drawing, I do not mean to diſcourage any 


Perſon, from endeavouring to excel in that in 
genious Art, nor to encourage any one to ſloven 
over a Deſign, but what I would obſerve, is - 
only that there is a great deal of Difference be- 
teen the Drawing and the knowing of Lines, 
in Reſpect to Building; for as the Knowledge 
of Lines, is the Baſe of the Mathematicks, 
it muſt conſequently be that. of Architecture, 
and without them it would be impoſſible for 


one Man to convey his Ideas to another, in 
Reſpect to a Building; therefore, this the 


. Archite ought to ſcudy well, aud not only : 


Lines, but Things themſelves, that he may be 


4 Fudge of the Materials required in a 


Building, and know (the better) how to ap- 


ply them to their proper Uſe. In ſhort his 
| Knowledge ought to be very Extenſive, his 


2 fruitful, his Judgment ſound, and be 
nicely juſt in all his Proportions, in Reſpect 
to Diſtance as well as Magnitude, that there 


may be a Symeti'y preſerved in all the Parts, 


both Internal and External ; and if the De- 


Vn be well adapted to the Situation, this Sy- 
metry will cxtend itſelf further, and bear 
fe Hany to the Lanoſip it Bands on. 
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made of different Colours, and. in difterent 
Shapes, will have a different Effect on the 
ſame. Perſon that weareth them; So the Face. 

% Nature, will undoubtedly bear the ſame 
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This appears to me to be a very necgſſary 


Branch of Architecture, and I believe it is 


nat aliuays conſider d in deſgning of a Builds 


ing, or at 1 is very ſeldom put in Execu- 


tion, ' but whether it may be thought too nice 
or Obſervatioa, or whether it be not as yet 
rightly underſtood, I will not pretend to de- 
termine; but, however that be, I Believe, it 
may (in many Situations ) be mtroducid to 
a wery- good Effett, for it's a very common 
Obſervation, amongſt thoſe Perſons that have 
a Taſte of Gaiety and Dreſs, that Garments 


additional Improvement, if the Compleftion 
and Features are rightly underſtood, and the 
Ornaments in a Building, are well adapted 
thereto by the Defigner. © „ 


I ſhall forbear further Remarks, becauſe 
this hath already been obſerv d in ſome Lec- 


tures on ARCHITECTARE and Harmonick 


Proportions lately publiſb d, in which, that 


Author byanfallible Ru EES, and the Strengt 
of a fine Imagination, bath carried this OG. 


| ſervation to a greater Length than amy Ii ri. 


ter on this Subject, and hath there ſhew?d in 


a very delicate as well as Poetical Manner, 
what Orders of Architecture are moſ? proper 
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to be 'apply'd to pa ticular SrruUaTIONS, "m 
which, if rightly choſen, will preſerve that b 
Symetry I have been ſpeaking of, and conſti- 

tute a Kind of Harmony which will always 
be the Reſult of Proportion and Regulari- 
: ? From what hath been ſaid on this Subject of 
Building, I think it appears very plain that 
it muſt require a great deal of 2 ment, to 
dielineate a good Deſign, and it is as evident- 
y plain as much Ingenuity is required in the 
Artificers, to per form the ſame in a Work- 
man- lite Manner, for altho it be not abſo- 
luteh neceſſary for all Workmen to haue de- 
| figning Heads, yet they ought to have concciv- 
| tug Ones, that they may readily - diſcover the 
true Meaning of the Architect, by forming to 
themſelves a good Idea, not only of the i Hole 
of what they are to poi; but of the Parts 
ao; that they may take the neareſt and beſt 
Methods to work the ſame, and- put them to- 
getber in a Workman-like Manner. 
>. This I muſt own in many Caſes of Building, 
i is very eaſy to conceive, and in a great many 
' others very diſſicult, therefore, I would adviſe. 
the Reader, (if he hath not already) to ſtudy 
the Nature of Lines, by learning a little Geo-. 
* metry, and by obſerving what Inſtruftions he 
Will find contain'd in this Booky he may ſoon 
be able to perform his Mort in any irregu- 
T N 
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lar Form or Shape- that is requiſite or practica- 
ble to be perform d in any Building whatſoever, 
But, for the Sake of thoſe that are unac- 


quainte with the Nature of Lines, I have 


gun this Undertaking with defining the Pro- 
po es of thoſe 9 Ha ny Figures, that have 

Relation to the enſuing Problems. To the 
Bad, that the Practiticner may comprehend 8 


the Theory or Hypotheſis in Building, and ſee 


the. Reaſon. of what he is about to perform, 


which I flatter myſelf will anſwer his Expec- 


tation, whenever he hath an YR to make 
Uſe of them. 


But before J proceed to gi: ve any farther 
Account of my own Performance, I muſt beg 


thers that have wrote (before me 20 on the 


Subjeft, which are onl Ne that I hnow of Ml 


aud they are Mr. Hal ny and Mr, Hoare. . 
Mr. Halfpenny pay tgp rt of ſound Builds. 


ing, bath publiſp d a Method to /trike out the 


Groins of _ Arches, the - Angle-Brackets. A 
Coves, and ſeveral other Things of the like 
Nature, and hath call dit a Geometrical Me- 
thod; how far the Gontents will agree with 
the ſtrict Rules of Geometry, 1 ſhall leave 


thoſe learned Readers to judge, that have ſeen 
te Book; but for thoſe that have not, are to. 


obſerve that his Method chiefiy confiſts in trace- 


2 . 3 either ” Way of. n etfion, 


_ 
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or by drawing them Parrelel from one Line 
to another, but the Reſult of both Ways was 
this; that you are to prick in Nails at certain 
Points,  (determin' d by proper Direction) and 
bend. a Lath round the ſame, and with a Pen- 


ail frike the Arch or Curve according as tbe 


Mail aud Lath directs, and that will be the 
Fein or Angle-Bracker required. "Such a 
Line, (T miſt own) will be like the Groin o- 


Brathet ſought, but then the Trouble and 


Time that is required to get at it, is what” 


put me on thinking on ſome better Method, 
that might be ſooner perfor m'd, and to a bet- 


* 
* 1 


- Mr. Hoare was the next that had any 
thing to ſay to the Public on this Sub, eck, 
and by a long and ſpecious Advertiſement in 
a News-Paper, I was prevaiPd on to pur- 


| Th chaſe his Book, not knowing but that he 


might have taken the ſame Method I intend- 
ell to take myſelf. But peruſing his Per ſor- 
mance, I found he' had followed the ſame 
Track that Mr. Halfpenny had mark'd out 
Before him, and had perform'd very little, 
except reducing Mr, Halfpenny*s Folio into 
4 ſmall Quarto, and by that Means render- 

ell his own Per formance à fit Companion for 

the Pocket, both in Reſpect to the Size as 
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This I inf ohn WAS. a inn for 

4 had waited ſeveral Years in Expectation of 
ſeeing 2 of 4 e s Defigns new 
"Meodell d, believing ſome one or other would 

have diſcover'd a better Method, and have gi- 

ven it to the Publick in a much better Manner. 
Hi far I have exceeded in that Reſpect, 

1 uy now leave to the Fudoment of the 
. Prattitioner, who undoubtedly muſt know 

. whether it is not a nearer and a better Me- 

T bod Ka Arch or Curve from a Cen- 

ter, than it is to trace them out by Lines, 


and aſter all that Trouble, be obliged to l | 


prick in a Parcel of Nails, and prepare a ⁶ 
 Lath fit for that Purpoſe, before you can | 

ferike out the Line you want. | 
Surely there doth not want any deep Pe- ; 


uetration to determine this Affair, for 1 iſ 


© moſt of the enſuing Problems have their 
Foundations in Geometry, they will bear. a | 
| Demonſtration; therefore, it will be no dif- WM 
cult Matter to diſcover which of the Fo: | | 
Methods are moſt Practicable. ul 
J am ot inſen/ible that 77555 the 38. 


blems will appear mean and trifling to ſuch | 
who hate no Occaſion for ſuch Inſtruttion, If 


and it's very likely ) will think T have been 
Foo Particular, but if they will pleaſe to 


|  confader ihat this is intended for general U fo = | 


and. as * have LL * on for an 
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Fai Je PREFACE _—& 
buli, there are ſeveral" others that 
may who are not ſo expert in their Buſineſs 
as they, beſides, it is the common Way of 
moſt Authors that pretend to inſtruſt in any 
Art or Science, to begin with the firſt Ru- 
di ments of that Art, and by gradual Steps 
W-. advance to thoſe Rules that are more diffcult, 
WW ond this Method I have endeavour*d to fol- 
= Tow as near as the Subject will admit. 
I muſt own, that I have omitted ſeveral 
Problems, that are to be met with in the 
ono Mr. Halfpenny or Mr. Hoare, 
WF which I think have little or no Relation with 
vb preſent Methods of Building, but in- 
1 e 7 thereof, T have ſubſtituted others in 
tber Room, which I conceive to be more 
4 Xo but to make the Reader amends; 1 
Wo Fave beftow'd ſeveral Pages on the Nature 
aud Property of Arches, in Reſpect to their 
E © Shape and Duration, which Subject, natu- 
| "rally led me to make ſome Remarks and Ob- 
| ſervations on the intended Bridge at.Weſt- 
minſter, and likewiſe on what hath been pub- 
Vd on that Subjeft ; And if what TI have 
ad there or in any other Part of this 
ort, ſhould be of any Service to Mankind, 
W / 3 "as to give them any uſeful. Hints, 
| "whereby the Theory o, Building may. be im- 
-prov'd, T. Jhall not think my Toiſure Hours 


| "oft or any Ways mißt ple . 
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7 * Angle is an Indefinite” Space - 
| terminated by the Meeting of _ 
two Lines which interſect or 
touch each other on a Plane, 7 
md may. be either _—— 1 


[ as A, the Point at 4, bing de Point 
| Angle. I 45 199 
q rved Angle is tha which is tide" —_— 
Meeting of two Curves, or crooked 4 
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uin, there are ſeveral" others f 
may who are not ſo expert in their Bum. 
as they, beſides, it is the common Way _ 

mot Authors that pretend to tnftrrutF in 
"Art or Science, to begin with the firſt 1 
_ diments of that Art, and by gradual St 
. "advance to thoſe Rules that are more diff 
W and this Method I have endeavourd o . 
Tow as near as the Subject will admit. 
Inu own, that I have omitted fevel 
Problems, that are to be met with in | 
W Forks of Mr. Halfpenny or Mr. Hoa 

W which I think have little or no Relation wi 
du preſent Methods of Building, but i 
$8 fea 2 thereof, T have ſubſtituted others | ; 
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their Room, which I conceive to be mo 
= uſeful, but to make the Reader amends; 
bade beftow'd ſeveral Pages on the Nati 

F and Property of Arches, in Reſpect to the 
Wade and Duration, which Subjeft, nath _. 
= 255 led me to make ſome Remarks and 

* *ſervations on the intended Bridge at We . 
minſter, and litewiſe onwhat hath been piii 51 
d on that Subjeft ; And if what I 

t [aid there or in any other Part of th 
Mork, ſhould be of any Service to Mankim 
whereby rhe Theory 'of Building may. be 7 

| «<prov'd,”-T ſhall not think my Ltiſure Hot 
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a 
A Mixt is öde by the Interſeftion of a 
right Line and a crooked or curve, as c. 


\  , Angles whether plain or ſpherical Jay. be 
"WP" either right, acute, or obtuſe. 
A right Angle is when one Line falls per- 
pendicular on another, as 4; it conſiſts of ' go 
Degrees or one Quarter of a Circle, a Circle 
_ being commonly divided into 360 equal Tarts | 


called Degrees. 


An acute Angle is any Angle that is leſs than 
a a one, 45 E, 0 or r that wan of les than 


bh 2% braſs ele is greater * a LEE one, 
EY or that conſiſts of more than 90 Degrees, as F; 
the dotted Line in each Figure o 


ſuppofing 
= the intended right Angle. 


A Triangle is a Figure that hath pa Sides 
and three Angles, as G. | 
| 15 Any three whereof being given except the 
1 ree Angles) the other three may be found. 


In any Triangle the three Angles taken to- 
gether are equal to two right ones. Where- 
fore having any two given, the third is known 


en by edu the Sum of the gi. 
— Ven ones from 180 Degrees. 


In a right angled Triangle where one Angle 
5 à right one, the other two are neceſſarily 
_ And boch _ are ow. 0 90 
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Degrees wheukae one is : hn the Comple- 
ment of the other to a Quadrant, . 
A Segment of a Circle, is a Part of a Circle 


terminated by a right Line leſs than the Dia- 


meter, and by a Fart of the Circumference, as 


CHAP. I. 


On the C IRCLE, Sc. with their Properties 


Bp, 5 Circle is a plain Figure . 


8 under one Line, as the Line AAA 
in Hg. 1. which Line is called the Circumfe- 


rence, or Periphery, and all Rraighc (or right) 


Lines paſſing through the Center a, and touch- 


| ing each Side of the the Circle are call'd Diameters, 


as the Line B, the Half of which is called the 


Radio, or Semidiameter. 


Half a Circle is called a Semicircle... All 


| freight Lines, -as C, not paſſing through the, 
Center of a Circle are called Chord Lines, and 
the Parts fo cut * are Galled Arches or e 

mines of a-Cinde. ' . 26 £3949 


Ad. Al Ellpfbs, « or Oval, is a 3 1 
PE es under one Line, and differeth from) 
Marg according to the Difference Wt its Da- 


8 B 2 weten, "= 


Diameter will increaſe, but the Conjugate wil 


| TT as the 1 cut en a 2 can be en- 
| larg d 
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1 meters, as in Hg. 2. che ſhorteſt Diameter B 8 


called the Conjugate ; the longeft c is called 
the Tranſverſe. 1 

Theſe Figures have ſeveral Pogue : which 
I might enlarge upon, but as they will be'of no 
Uſe in the following Sheets J omit them. 7 


Thirdly, A Cylinder is a folid Body, round 


and long, whoſe Sides are parallel, or at equal 
Diſtance one from another, as in Fig. 3. the 


Ends being ſquare (or at right Angles) with 
the Sides muſt conſequently be a Circle, as A. 
But if they are cut obliquely, they become 


1 3 Ellipfis's, as the Section D, arid according to 


hat Obliguity the Ends are cut the tranfoerſe 


a 2 85 remain ery on - 


1 Fourthly, A * is a ſolid lids, round 
and wide at the Bottom, or Baſe, and dimi- 


niſheth to a Point at the Top reſembling a Su- 
ger Loaf; ſee Ng. 4. It hath the ſame Proper- 


ties that the Cylinder hath, in Reſpect to the 


Ellipſis and Circle; for if it be cut at right 


Angles to the Axis, or Middle Line A, that | 
Section will form a Circle, but if cut obliquely, 


(as the Section B,) twill form an Ellipfis ; but 


* 
n — ay 


Groins, or Miters, muſt conſequently be Halt- 
+ Ellipfis's. But of this more hereafter. 


TY 


larg d but one Way, thoſe. cut from aCone may 
be enlarg'd both Ways, but not in the ſame 
Proportion. A Line made perpendicular thro 
the Center is call'd the Axis of the Cone, and 
if the Top of it be cut off; the Part remaining 
is Called the Frufrum of a Cone. 

This Body admits of many more Sections 
and Properties, which would be of no Uſe to 


define here, and for that Reaſon are omitted ; 


but as to theſe I have mentioned, I muſt de- 
fire the Reader to take Notice of them ; the 
Cylinder eſpecial y. And if he doth not con- 
ceive the Sections by the Figures it will be beſt 
to make the Bodies themſelves of Wood or c- 
ther ſoft Matter, and cut them according to Di- 


rection, and he will ſoon diſcoyer that a Cylin- 
linder cut obliquely will be an Ellipfis; and as 


all ſemicircular Arches are Half-cylinders, their 
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5 ome I oops Problems. 


Px K 0 B LE * T 
o 4 rt Line given as A, to 8 a Pe- 
e e eee Fig. 5. x 


D - E N your "as roy to the Length of 
the whole Line, fix one Point at a, and 


B 5 eie the other Point to e, and make a 
Scratch; then fix your Point in c, and make 
= another Scratch. . . then take Half that Di- 
BE fance you have in your Compaſſes, and ſet it 


off on the given Line at A; ; and a Line drawn 


from the Point A, to the Point e, where the 
wo Scratches interſect will be raren 
[ | | to the given Line 4, c. 


et Oy 2 0 1 II. . 
5 T 2 a Perpendicular at the End of « a 
he Line given as A. F ig, 6. 3 


Jl. as if you were to raiſe a Paipcndi- 5 


ular from the Middle of the given Ling; chen 


„ 


at d to e, which will be at right W er | 


(ny 


draw the Line B, through the Interſection of 
the Scratches C at Pleaſure, then fer off the 


fame Diſtance you have in your Compaſſes up- 


wards from C, 'on the Line b. and from thence 
draw a Line to the End of the given Line A, 


1 mans to che. Line A. 


PROBLEM m. 
Any Part of a Circle being given to fad the Ge en. 


ter be it more or eſs than a Semicirche, Fi io, vo 


Lev ABC be the Segment (or Part of I 
cle) given; draw the Chord Line AC, then 
raiſe a Perpendicular from the Middle E of the 


Line AC, at Pleaſure,” then draw the Chord: 

Line AB, and from the' Middle D, of that! 
Line, raiſe another Perpendicular and the Point Is ? 1 - 
F, where that interſects the other Pyaar _ 
ho un 17 Wer es - 
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* pan 9102 . B L E IV. 1 10 by OT = 
A Line being given; divided into any Number + 2, 


Parts; to divide another e Lin 1 the” 


"ſame Proportion,” a Fa s. | 58 boy 3 55 1 | | 


- Suppoſe: the Ling * divided "_ tb or 
unequal Parts, as, 4 he J e Fg, and che Line B 
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bg required to be divided i in the ſame Propor- | 
tion; make A the Baſe, and B the Hypothe- 


nuſe of a Triangle, draw the Line which 


compleats the Triangle, draw Lines from all 
the Diviſions, a bc, &c. parallel to that Line, 
and they will divide the Line B, in the ſame 


Proportion. 
This is a very "het Proton, andn may hs 


ſerviceable to Workmen on ſeveral Se 3 


for if a Man hath any Moulding (that con ſiſt- 


eth of many Members) ready drawn out, and 


wanteth another of the ſame Sort, either larger 
or. leſs, this Method will give it him ſooner 


chan to divide it anew ; nay ſhould he want 
to lengthen or ſhorten any one Order, with its 
Room to lay down the Lines) he may perform 


it by this Method. And if he hath not Room, 


it may be done in Parts, obſerving to ſet off 
each Line, or Part, in the ſame Angle. 


Mr. Halfpenny and Mr, Hoare have "PIR fo 


fond of this Problem, as to make it the Baſis 


of moſt of their Schemes, and have carried it 


ET through all their Defigns relating to Curves, in J{ 
order to find out the Groyns of Arches ; the 


Angle Bracket of Coves, and ſeveral other De- 


 figns of the like Nature. But I hope the Rea- 


der will find in the 9 lowing: Sheets a much 
* 3 nee 


EASY 


hikes Method; ; a Method that will not re- 
quire a great many Lines, no Nails, nor bend- 
ed Laths to ſtrike the Curve; but perform 
it by Centers; this I ſhall endeavour to make 
eaſy and familiar to the Practitioner by giving 
the Theory as I go on, and deſcribing ſuch 
Inftruments as are proper to perform it, and 
as the Trarnmel is the beft and uſefulleſt Inſtru- 

ment, I muſt defire thoſe Readers that are ur- 
acquainted with it to now the e 
Deſcription. 3 

A Trammel is form'd of two » Pinchs of Wool 
croſſing each other at right Angles in the Mid- 
dle; (as in Ng. 9.) with a Grove plow'd in 
the Middle; and when fitted together the 
Groves muſt be cut, one into the other; the 
Length you muſt proportion according to you 
Defign, and brace them as you ſee in the Fi- 
gure. Then prepare a Rod with two moving 
Centers, or wooden Pins, and fir them to the 
Groves, ſo as they may flide up and down at 
Pleaſure ; then uſe it in | the following Man- 
ner. 

Note, As Joyners a ſeldom 
want above half an Ellipfis in their Way of 
working che upper Part will be uſeleſs, and 
one in che Form e of T 1 nn 5h 
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Tofrite out on Ellipgs with a Gare! ts any 
: | Fiven nn Fi ig. EPI 


So 8 you would have one, 6 Feet by 4, 
1 5 take half your longeſt Diameter (which is 3 


Feet) and ſet off from the Tooth or Pencil at 
the End of the Rod to make the Mark ; and 


there fix one Center ; then take Half the ſhort 
_ eſt Diameter and "wg off as before, and there fix 


che other Center, then apply the Rod to the 


I Trammel by putting Centers. or wooden Pins 
into the Groves and move the Rod quite round 
che Feriphery A, B, C, D keeping the Centers 


2 the e and — will . the Elliphs 


PROBLEM I. 


27 nt, out an E llipfs with a Pair of e. 
por to any given Proportion.” Fig. Fr; 


Take the Difference dernen the two Dia- 2 


meters, and divide into 3 equal Parts, take two 


of them, and ſet off on each Side the Center 
on tranſyerſe Diameter, as B and E, tale the 
whole Diftance between B and E in your 
* and fix n in either B or E, 
6 x J erte nd 


* 11 25 
extend the other to the Conjugate Diameter, 
and where that Point falls on that Line as at 
D and F; from thoſe: Points draw Lines at 
Pleaſure as you ſee in the Figure; then from 
B as a Center ſtrike the Arch A, and from E, 
the other Arch A; then from the Center F, 
ſtrike the Arch ac; and from the Center D, 
the Arch d GF, and all tkoſe Arches will meet 


where thoſe ftreight Lines ie and form 
an Ellipfis. N 


This Ellipfis will be as true à one 2s can be 


drawn with a Pair of Compaſſes, and fit for a 
any Uſe; but if confidered in a mathematical + 


Way, it cannot have the true Properties of an 


Elbpfis, becauſe their Centers are always moyv- 


ing, whereas thoſe being fix'd can only firike 
ſuch Curves as will co-incide, and appear very 


much like a true one. Beſides this Sort of El- 


lipfis may be drawn parallel, which the true 
ones cannot, becauſe they flow from a right 
Line and want to get into a Circle, as may be 
be eafily prov'd by ſirſt drawing one, whoſe 
Conjugate Diameter ſhall not exceed an Inch, 
and the Tranſverſe not be leſs than two Feet: 
I ſay, if you endeavour to draw other Ellipfis 8 
parallel to ſuch an Ellipfis, by increafing both 
the Diameters alike, and draw a great Number 
you will have one at laſt very near a Circle; 


1 


: and may be difcover'd by meaſuring . 
che Diameters of the firſt and the laſt that they 


* 


are not parallel, and if thoſe two are not tis 
1 N 0 9ã ſhould. | Feet lip 
. PROBLEM VII. e 
3 To frite out an Ellipfs 5 with a String. Fig. 12, . 


4 


* Take Half the Conjugate Diameter in your 
1 Compaſſes, and ſer one Point at the Center and 
mae other at either End of the Tranſverſe, ex- 

| tend the other, and where that falls fick your | 
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Nails as at A and B, for the Centers; then 
b: take a String, or Line, the leaſt apt to firetch 
Foa can get, put it round the Nails and tye it 


at. this Ellptis, | 


This Method is moſt commonly made uſe of, on 


- and performs the fame as a Trammel, if the Þ in 
Qik would not ſtretch, but as all Lines are of ¶ the 
be * aftreching Nature, it cannot be uſed with that || ma 
; * | | Cerainry that in many Caſes 1 18 required, but Pie 
„ may be made uſe of in a great many others, for 


; obſerving the following Method. 80 


to ſuch a Length that your Pencil C may juſt i 
reach the- End of one of your Diameters ; | 
then keeping the String equally tight, let it 80 
work round the Walz and your Toy will | 
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Note, There is MRS. Method that may 
be made uſe of to ſtrike the Quarter of an El- 
lipfs; which is to fix a ſtreight Piece of Wood 
a-crols a Drawing-Board, at right Angles with 
the Side, then take a Rod half the Length of 
of the Franſverſe Diameter, and from the Pen- 
eil End ſet off Half the Conjugate Diameter 
on the lower Side of the Rad, and there ſtick 
in a Nail, or Pin, to work along the Edge of 
the Drawing-Board ; the End next the Pin 


make round to work againſt the Edge of the 


Piece naifd on the Board,. and that will per- 
form the fame as a Trammel, as far as it will 
a e wh welt: 


Taue Definitions and Problems hitherto lai 
down are only introductory to what will fol- 
| low, the Theory whereof depends upon them 
which Definitions and Problems, if the Reader 
will but give himfelf a little Time and Appli- 
mien to underſtand, the following Propofi- 
tions will he more eafily . alk wan! | 
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3 PROBLEM, 5 


T fnd the Groin Arch of two d emicircular Arches 
that interſeft or croſs each other at right An- 


Ry Fig. 1.3. 


H E Theory of this Problem depends. on 
a Cylinder, which being cut obliquely 


| Will be an Ellipſis, and as all ſemicircular Arches 
are the Half of Cylinders, the Groins, or Mi- 
ters, of ſuch Arches muſt conſequently be Halt- 


- .  Ellipfis's, and may be found by the following 
= Mea. 


Suppoſe che Arch A, to riſe hate Feet * 


AP. Spand fix, or any other given Proportion; let 
fall the Perpendicular B at one End of the Dia- 
meter C, and equal to it, which will be two 
Sides of a Square; then draw the Diagonal 
Line D, and that will be the Tranſverſe Dia- 


meter, and the Line C A will be the. Conjugate, 


which ſet at right Angles in the Middle of the 
Tranverſe D, as the Line E, then take a Tram- 
mel, or String, and ſtrike the Ellipfis F, F, F, 
the Half of which will be the Groin ſought. 
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PROBLEM I. 


To find the Groin Arch of tus Ralo ) 
Arches, that. interſett one another obliquely, 
as in Fig. 14. Plate 2. 


Suppoſe them af the ſame Dl as the 
laft, or any other, you muſt draw the Plan of 


their Interſection as you ſee in the Figure, then 


draw the Diagonals, A and B, and they will 
be the Tranverſe Diameters, - the Conjugates- 
will always continue the ſame ; then proceed 
as directed in Prob. I, and this Method will find 
out the Groin be the ** of een what 


| it pe 


PROBLEM I. 


To find the Greta Arch of two E liprical Arches, 
whoſe Tranfoerſe Diameters are horizontal or 
level, and inter ſect at right Angles, Fig. 15. 


Suppoſe it were required to find the Groin of. 1 l 
the Elli ptical Arch E, you muſt proceed as in 


Prob, I. to ſquare the horizontal tranſverſe. 
Diameter A, and take the Diagonal Line B for 


your Tranſverſe Diameter of the Groin and the | 
” dotted Line C will be the Conjugate ; proceed 
as n directeg, and the Half of the Ellip- 


A 8 ſis 


(.16 ) 


fis K, K, K will be the Groins ought ; ns if 
the Arches croſs obliquely you muſt proceed as 
directed i in Prob. II. 


PROBLEM IV. 


To find the Groin Arch of two Elliptical Arches, 
"whoſe Conjugate Diameter is horizontal, and 
 Interſet?s at right Angles. Fig. 16. 


115 this you muſt proceed, as in the former, 


by ſquarinig the horizontal Line A, (which in 
this Arch is the Coujugate Diameter) and take 


the Diagonal Line C, for a new Diameter, but 
| be, it will be a Conjugate, or a Tranſ- 
verſe, the Diameters of your firſt Ellipfis will 


determine; for, if they are in the ſame Pro- 


portion, as the Side of the Square is to its Dia- 


gonal, the Groin Arch will be a Semicircle, 
but let the Proportion be what you pleaſe, if 


vou take the dotted Line D, and the Line C, 
for the Diameters of the Ellipfis that is to form 


the Groin, they will tell you which will be the 


Conjugate, and which the Tranſverſe; but let 
that happen as it will, the Line C muſt always 


be the horizontal Diameter, and the Half-E|- 


lipfis, or Circke, on eicher Sifle that Line will 
be the Groin _ F: 1 


( 17) 


PROBLEM v. 


To find the Groin Arch of a ſemicircular Arch 


meeting with one that is Elliptical at right An- 
les as. in Fig. 1). 


Notwithſtanding theſe Arches differ their 
Groins will be both alike, and may be found 
by drawing the Plan of their Interſection, and 
taking the Diagonal for the Tranſverſe Diame- 
ter, and the dotted Line A for the Conjugate, 


ftrike the Ellipfis B, B, B, the Half of which 
will be the Groin ſought. 


Note, All Arches that are of different Shad; | 
and are to interſect each other, one of them 


muſt be elliptical, otherwiſe they will not riſe 


to the ſame Height and coincide one with the: 
other ; and if they are both elliptical and dif- 


fer in Diameter, the n is e = 
5 ſame. | 


PROBLEM vi 


J find the Greis Brackets, where a ſmall Arch". 


is cut out of a- larger, and both are e Semicircles,. 


Fi ig. 18. 
When theſe ſmall Arches are cut off '6f ITY 


77 ones, it is commonly introduce a Windou/ or. 


- 


(689) 
Door, and the Groin Brackets may be found by 
the following Method ; draw the Plan of the 

great Arch A, then draw the little Arch B on 


the Side, as you fee in the Figure; and from 
the Ends D D, of the Arch B, draw the Lines 


either of them will be the Tranſverſe Diameter 
- of the Ellipfis, 9.0 0, and the Conjugate will be 
the Diameter of the great Arch A, and the 
two Groin Brackets will be the Arches RT, 
which are cut off by the Line L; theſe you muſt 
place exactly over their rel) pective Diagonals L 
and EK, and let the two flatteft Ends meet together 


B meet and coincide with the great Arch A, 
and be the Quadrant GD TD. 
I could give ſeveral other Problems of as 


is ſo well acquainted with my Method of Pro- 
ceeding, that to give any more would look like 
an Affront offer'd to his Underftanding ; for if 
he hath diſcover'd the Theory of what I have 
hitherto advanced on this Subject, there can be 
no Arches that are composd of the Ellipfis, or 


Circle, but he may find out the Groin thereof, 


let chem meet or croſs each other How they 


; * 5 4 E ' 
* 5 ' A 
50 * 4 ONE # 
. | cM 
* R 0 : 
ow * 


K and L, through the Middle Point, c, and 


4 E: and ſtand uppermoſt, then will the little Arch 


| 5 Nature, but I believe the Reader by this Time 


(19) 
PROBLEM VI. 
To 49 7 the Angle or Corner Bracket of a Cove 
hut 's Part of a Circle, as Fig, 19. 


As all Coves are Parts of Arthes, fo all Ankle: 
Brackets muſt be Parts of their correſponding. | 
Groins ; for Example, Suppoſe it was requi- 
red to find the Angle for the Cove A, you muſt 
proceed (as in Prob. I.) as if you were to find 
the Groin of the whole Arch, and ſtrike the 

ſame Ellipſis, B B, and place it as you ſee in 


the Figure; then continue the Line C, (which 28 
limits the Progreſſion of the Cove) till it meets _ | 


with the Tranſverſe Diameter of the'elliptical - 
Arch B B, and from thence raiſe the perpen- 
dicular Line D, and that will cut off juſt as 
much as will make the Angle Bracket B of 
the Cove A. 


Bat if che Room be not ſquare, o or the Sides 1 


not at right Angles one to the other, and it is 
not a great deal out of Square; you muſt draws 
the Plan of the Projection of the Cove accord- 
ing te the Angle of the Room, as the Figure B, 
and ſet off the Line A, from one End of the 
Ellipfis on the Tranſverſe Diameter, and from 


thence raiſe a Perpendicular, and that will cut 


off the Part ROWE tor your Angle Bracket, 5 
Hg. 


(20) 
Fig. 20. And if it be very much out of Square 


you muſt draw the Plan of the whole Room, 
as the Figure 21, and ſet off the Diameter of 


- the Circle that farms your Cove and draw Lines 


parallel to the Sides, as you ſee in the Figure, 


aud take the Lines B and D for the Tranſverſe 


Diameters, and the Conjugate Diameters will 


be the Diameters of the Circle that form'd the 
I Hale; then proceed as before directed. 


NM. B. This Method will do for Hexagons, 


L Hepragons,. or * ee Figure whatſo- 
Ver. 


PROBLEM vill. 


BW 5 To find the Ang le Bracket of an Elliprical Cove, 


Fig. 22; whoſe tranfoerſe Diameter. 15 0 
* zontal as the Cove, B. 


; . bi the horizontal Diameter of. the Klip 
ſis that forms the Cove, and proceed as in 
Prob. VII to ſtrike out the Ellipfis, C D, then 

continue the Line E, till it meets with the 

Tranſverſe Diameter of the Ellipfis C D, and 
from thence raiſe a Perpendicular K, and that: 
will cut off the Arch C, which will be the An- 


nk Bl. Dracket, DO 
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PROBLEM IX. 


Ty find the Angle Bracket of an Elliptical Covey. 
whoſe Conjugate Diameter is borizontal as no: 
Core, Fig. 2% | 


Square the Horizontal Diameter of the El- 
lipſis that forms the Cove K, and proceed as 
before taught, to ſtrike the Ellipſis R, T, then 


continue the Line O, till it meets with the Line 
D, and from thence raiſe the Perpendicular L, | 
and that will cut off the Arch R, which will be 


the Angle Bracket required. 


But here it is to be obſerv's, that as in the 


foregoing Problem, the new Ellipſis that form'd _ 


the Angle Bracket became longer, here it may 


become ſhorter, for if the Diameter of che firſt 
Elliphs be in the ſame Proportion as the Dia- 


gonal is to the Side of a Square, the Angle 


Bracket may be Part of a Circle; and if the 


firſt Ellipſis be a long one; the Diagonal Line D, 


will become the Conjugate Diameter of the ne- 
Ellipſis that is to form the Angle Bracket, by 


making the dotted Line E to form the Riſe of 
the two Diameters F and F to be equal. 
N. B. I have thought proper to ſhorten the 


ee of ſome of the Problems concerning 


es, becauſe the Method is * the lanes 


Grp '” 


of any Ellipfis, or Circle, take it out of what 
Part you pleafe, for the Line of Projection be- 
ing continued until it meet with the Diameter 
D, and from thence a Perpendicular being raiſ- 
ed, it will cut the correſponding Part required, 


4s you ſee in the above Fi igure, the Riſe be- 


ing always confiderd equal in both, and is 


made by a Line Parallel to the 9 Dia- 
meter . 


CHAP. nv. 


PROBLEM. FOR 


A To 8 1 up * Crown a Buffet, whoſe From 


and Back are both Semicircles, Fig, 24. 


are the eafieſt to be conceiv' d; they are: 
perform 1d by the following Method, Take a 
thin Piece of Board for your Mold, which muſt 


E bo Juſt Half the Semicircle, as the vacant Space 


D, in the Figure; divide this according to 


| to the Thickneſs of your Stuff, as you. ſee in 
the Figure, and let the Joints croſs each other 


5 "_ * then. take the ney: a for your 


—. 
* 


and may be applied to any Oove that is Part 


ls Sort are in moſt common Uſe, and 


yu". ( 23 0 
. firſt Center, che Line, I, for your ſecond, and 


ſoon till you have compleated the whole Crown, 
- | obſerving to fet a Bevel to every Thickneſs, 
* according as you find them on the Compaſs 
| .Edge of the Mould, and work the Pieces by 
* the ſame, then glew them down one upen an- 
4 other, and that will form the Crown re- 
8 . quired. 


* To glew up the ſame in a different 1 
proceed as before directed, and glew up three 
or four Rounds (as will ſuit your Deſign beſt) 
then take them off your Board and glew up the 
fame Quantity, and ſo on till you have got 
enough for the' whole Crown, then glew toge- 
ther in Parts. This Method is moſt proper . 
when the Crown is not to be painted. 


PROBLEM II. 


4 glew as the Crown of a Buffet, whoſs bw 
Font and Back are both E Hiprical. * ig. 2 5 1 


| To perform this you -muſt have two ) Moulds — 
one muft be the Quarter of the Ellipfis B, the Bj 
other a Quadrant, or Half a Semicircle, as the 1 
Space A, theſe you muſt divide according ts 
the Thickneſs of your Stuff, chen will the Lines 
on the Quadrant be Half the Conjugate Diame- I 
ter, and the Lines on the Elliptical Mold wilt 


* 


„C ͤ ] to art 


p 
r 


en, = 

de half the the Tranſverſe Diameter of all the 
Elliptical Pieces that form the Crown ; that is 
the Line O, will be one Center, the Line, a, 
the other of the firſt Piece you glew on; and 
the next Lines, viz, B, c, will be the Centers 
of the neat Pieces, and ſo on: And the Qua- 
drant Mould will give you thoſe at the Ends; 5 
then proceed as directed, Prob: I, e 


7 7. 1 


: ' ROD L EM . 


To glew. up the Crown of 4 Buße, whoſe 
Front is a Semicircle e * Bock Cn 
Fi- 26. 


This Sort of Buffer is very he introducd 


* Where the Receſs that is to receive it is ſhallow, 
and not half ſo deep as it is wide. 


The Method of performing it diſſers very 
little in Practice from the laſt, and the Dif- 
ference is in the elliptical Mould, which in 


the former is on the Conjugate Diameter, and 


here you muſt divide on the Tranſverſe, as 

| You fee the Space G, is in the Figure; then 
begin with the Lines O, and A for the two 

firſt Centers, and proceed as before directed. 


Þ R o- 


- 
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2 "To Frite out the Ribs of the Crown of 'a Buer 
d that 167 to be e and! is a Semiciro 2 erb 
. 12 { 


5 püne * of Buffets 2 plallter'd when 
p f PP are very large, and will admit of ein, 
enrichd with Fruit, Flowers, a Shell, or a1 
other Ornament, according to the Fancy of the 
Deſigner. Firſt, Strike out the Back Plate, and 
+ divide it into! che Number of Ribs you neten 
. for the Crown; as the Figure D, and from it 
I fame Centers ſtrike out the Ribs which will * 
' Quarters of Circles, and fix one End to the 
d Rack. Plate, and the other Ends muſt meet al- 
together in the Center of the Crown, and they 
will form the un dee 


A PROBLEM V. 

| To frik out the Ribs of the Crown of a But 
that is plaiſter d, "whoſe Front and Back are 
: both elliprical, Fig, 28. 


ITY Strike out the Back and' is ac- 
K thy to your Dimenfions, as before- direct- 
ed, and divide the Back into the Number of 
Rds youlde fign for the Cow and from thence 

* : ___ draw 


(86). 


draw Lines fo the Center, as you fre in the Fi- 
gure B, then take the Line O for one Center, 


and the Line a for the other, and firike the 


Semi-Ellipfis C, and that cut into two at 2, 
(Fig. 29.) will be the two firſt Ribs next to the 
Front, then take the Line B, for the next long- 
- eſt Center to work with the Line O, (which 
being a fix'd Center to them all, muſt remain 
the ſame) and they will ftrike the next two 


Ribs, and in like Manner proceed till you come 


to the Middle, O, which will be a Center of 
itſelf for the Middle Rib, then fix them in their 

| proper Places, obſerving to let the Ends which 

are cut in ſunder, meet altogether in the Center 
of the Crown, and fix the other Ends to the 
Back Plate to follow one another as they were 
rag out. | | 


i. PROBLEM I. 5 

75 Hrite out the Ribs of a Buffet that is to be 
Plaiſter d, whoſe Back is elliptical and Front 
as emicircle. Fi ig. 30. 15751 


The Method of performing this is nearly the 
.fame. as the laft, (wiz.) firſt draw the Back and 
F ront, then divide the Back according to the 
© Crown; and from. thence draw Lines to the 
Ken, CY Tag: in che Figure, * proceed 


To; 


req 
Mo 


KELIS 


as directed in the former Problem, bia. to ale” 
the whole Line O, for one Center, and the 
Tine a, for the other, which will be a little 

| ſhorter, and therefore will produce a Semi- 
Ellipfis nearby a Semicircle, which being cut im 
two will be two firft Ribs next to the Front, 
then take the Line #, for the next Center to 
work with the Line O, which is the fix d Cen- 
ter to them all) and that will ſtrike the next. 
two Ribs, and ſo proceed on till you have com- 
pleated the whole Number, then fix them in 
their proper Places only obſerving that as in A 
the laſt Problem the Ends where they cut in 
two went to the Crown, here they muſt be 
fd in the Back 5 and 11 5 veal n che 
Wer A e ON 


: PROB. VII. 5 e306 
To foe the 3 of a Buffet that is 48 ei- | 
0 cCirele both _ Fig. 31. F 


Ml, . 
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wn 


— 


. ] ⁰—.. aaa a ed, Er er nn ie amen A OO IG 
2 — 0 N ry 0 n — — 
©: — — - o wy _ —— — —_ — \ I — 2 = = l 


” This Sort of Buffet is not very common, 
there being a great deal of Care and Trouble 
I required to work them clean; by Reaſon the 
* Mouldings muſt be ſtruck by Hand and moſt of 
4 the Plowing will be againſt the Grain; but thoſe 
chat have a Mind to work one after this Manner 
. nay obſerve he following Method... 


ir 


Firſt, Glew.up'the framing (as directed in H. 
Prob. I.) until you have enough for the Front ha 
Stile O, and likewiſe for the Spandrel Rails, to 
a, 4, a, a, which muſt diminiſh, ' as: you ſee un 
in the Figure, and be mortiſed into the Com- Bu 
paſs Place e, which muft be worked by a Mould the 
ſtruck from the Center as your Framing, and thi 

muſt be mortiſed into the lower Rails, a, a, to 
whoſe lower Edge muſt be rebatted to receive fo1 
the Back, then fer off from your firft Center, i 
the Thickneſs of the Moulding you ftick on Sy 
the Framing, and that will ftrike the Mould to 
work'the'Pannels by; which muſt be glew'd 
up by che ſame, ſo. that che Joints may lie 
horizontal, or level as the Pannel D, in the 
Pigure; for were you to make a Pannel never 
ſio thin, and think to bend it, you will be de- 
ceiv'd, for that will not form a regular Curve 
both Ways; therefore it is much the derer 
Way to glew them up, as before directed. 


| PROBLEM VII. 


Ts Pim Inear the Crown Fa Buffet in Goars that is 
MY Semicircle, both Ways. Fig. EO 


LAT! S{8 


1 11 


A Buffer Kind A this M. in 2 0 al 
very un common, for 1 do not remember to 


_ avg ſeen above ro, and» wa are both in 
| | * „nen 


* 


8 1 . 


(2) 


ee Court chapple; and (in my. Opinion) 
i | havea very good Effect. And as it is natural 
87 to moſt Mechanicks, when they ſee any Thing 
8 uncommon perform'd in their own Way of 
* Buſineſs, to have ſome Thought about the Me- 
d thod that was taken to perform it; therefore 
d 
a, 


this Conſideration prevail'd with me ſo far as 
* to recommend the following Method to per- 
e form the ſame. 
r, Suppoſe the Semicircle D, to be the Back of 
n | 2 Buffet, you muſt divide it according to the 
0 Number of Goars you deſign, then draw the 
d Line a, equal to the Semicircle D, and ſet off 
ie | Half the Breadth of your Goar on each Side 
* the middle Point c, and from thence raiſe 2 
er Perpendicular. at Pleaſure as the Line z; chen | 
e- from the Half-Breadth of your Goar, viz, from 
7e the Point. a, draw a Line to either End of the 
er Line a, as the Line o, and from the Middle 
| thereof raiſe a Perpendicular, as the Line x, 
and where that meets with the other Perpendi- 

_ cular 2, will be the Center to ſtrike the Curve 
is Line m, 7, which will be one Side of the Goar; | 
97 then perform the ſame on the other Side as m, N, 
for the other Side of the Goar; which being 
fo cut in two at c, will make two Vinears in the 
o Shape required. And by the ſame Method yon 
71 wy rike out all the reſt: then glew. chem 

5 5. * down 


r r i les a LE 
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or with the broad Ends towards the Back, 


and the pixed Ends will all unite in "the Center 
of the Crown. oo 


A . B. This Method is very „Bley to 40 if 
the Cons are narrow, and the Vinears very 


thin, but if they exceed two Inches and a Half 
or three Inches at the Bottom, the ſafeſt Way 


will be to let the Vinears be thick enough to be 
worked by a Mold (broad ways) on the Back- 


fide, and bene them longways only, and work 


the Infide (after it is glew'd down.) And I am 


apt to believe that thoſe at Humpton Court 


were work'd after this Manner; for their Vi- 
nears ſeem'd. to me to be fix Inches at the Bot- 


tom, and for that Reaſon (I think) it impoffi- 


ble to be laid in a thin Vinear becauſe the 


Middle Line 4, muſt become as long as the 
Curve Line n, 1, otherwiſe it will not ſtick in 
the Middle. But let the Vinear's be broad or 
narrow, the Method I have here given will 


ſtrike out the Compaſs Line for the Edge. Bur 


when the Vinears are very narrow, the Diffe- 


rence between the middle ſtreight Line, and the 


Compals-Line on. the Edge is ſo very little, it 
Is poſſible that when the hot Glew comes up- 
on it, it 12 ſtretch a Artie, agg * chat Means 
lie e faſt, 1 ae 


a * 
ck, As to the Directions J have given in this 
ter Problem, or any other that regards the work- 
0 ing Part only, I muft defire the Practitioner 
to obſerve them as ſuch as I ſhould make uſe 
if of myſelf; and not as poſitive or abſolute; for 
ry as ſeveral Men have different Ways of working 
alf the ſame Thing, it is probable they may find 
ay out better, but as the Theory is built on De- 
5e monſtration they may be fafely relied on by. 
E * — hive . to make uſe of dem. 


„n BLEM. Ix. 


irt To firike out 4 Compaſs Soffite that is horizontal 
at the Crown, and ſplays at both * cc / 
4 i to the Shutrers, Fig. 33. 5 

he | Fit, Find the Center chat druck out 1 ; 
be Head of the Arch by Prob. iii. Chap. II. then 
0 ſet off the Margin you intend to ſhew, and 


or | ſtrike the Edge of the Stile next to the Win- 
ill dow-Frame ; ſuppoſe the Arch D, all the o- 
ks ther three will. be elliptical, and may be Hugs 
. by the following Method. 


he Firſt, draw the Plan of the Soffte, as Sf it it 
It were to be a flat one, as you ſee in the Fi- 
p- | gure, viz. a, repreſents the Back Stile, and e 
ns | the Front; then ſet off the Splay and draw 


the Line 0, and wore that cuts the Stile Line, 
| let | 


let fall a perpendicular Line to the Line, 5, and 94 
they will give the Splay of the Stiles, and 
likewiſe the Pannell. Then take a Trammel To; 
and fix directly over the firſt Center, as you 
ſee in the Figure; then take the Rod that be- 
longs to the Trammel, and fix the Pin next 
the Tooth or Pencil, to the firſt Center, E, and 
put in the upper Grove of the Trammel; then 
bring the Tooth or Pencil to the firft Splay, u, 
and obſerving where the Rod croſſes the low- 
er Grove of the Trammel, there fix the other 
Pin of the Rod, then will the Trammel be 
2 fix d to ftrike the firſt Splay n, and by the 
dame Method firike out all the other Splays. 
But if the Soffite be very flat Parts of a Circle 
© will do inftead of Elliptical Parts, and the 
| Centers, nc 3 be found 1 Feb ü. : 


8 5 . 


* B. As there are ever Ways of Glewing 

up thoſe Sorts of Soffites, I have omitted giv= 

any Directions here, and muſt refer the 
Reader (if he doth not know of any better) 

to thoſe J have already given in ſeveral of the 

* foregoing Problems relating to Compaſs Work, 
J...... ICS Dt lÞ og 97 
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out the Members as you ſee in the Fig. F and that 


ſectien ; and from a Line at right Angles give its 


them a Quadier, that is to make all the Mem- 


10490 be 


1 


" PRO BI. EI 1 
T fot he Rev of the Cortice 0 4 Tana. 
in. 55 3 34. 14 1% (13 


f | Str 1) :f- 7 1 
7 B out. the Caryice 3 to othe "ag 
ole of the Pediment; then raiſe a Perpendicular: 
any where ſo as to interſect the Cornice, as the 
Line O, Fig. 1. and from that Line ſet off the 
Projection. of the Cornice on a Level, and draw 


act 1 


: £8 3 51 


will be the Return. But if your level Cornice. 
be firſt given, and you want to find the Pedi- 
ment or raking Part, draw out the level, or- 
nice F, Fig. 1. and raiſe a perpendicular Line, 
as. O, and from thenge ſet off the Pr ojection 
and return it as you ſee in the Figure; then 

draw- the Lines of the Pediment Cornice, G, L, 
H, M. Se. according to the Angle of Inter- 


proper Return, as L; and that will be the Cor: 
nice required, and the Ogee which returns round 

the Moqdillion H. There are ſeveral other Caſes, 
where Moldings require to be enlarg d to make; 


bers meet, for if a Semicircle Molding meet 
with a ſtreight one, as the Fig. 35. and the 
J oint be a true Miter, a at 3 the Compaſs Part will 


(34 


be larger than the n one. But if the 
Compaſs Part be the ſame Breadth: as the ſtreight 
ane, and the Members in the ſame Proportion, 

then will the Interſection form a crooked Joint, 
as Fig. 4; therefore in ſuch Caſes, as I have 
Here defcrib'd (if it is not to be a true Miter) 
I conceive the beſt Method is firft to draw- the 
. Out-lines of both the Meldings of the fame 
Width as in Fig. 5 ; and from their Interſec- 
tion draw the Miter-line O, then draw the 
Members of the ſtreight Parts, and from where 
they interſect the Miter- line O, draw the Mem- 
bers of rhe Compaſs Part, and 15775 will be in 
the fame Proportion. 0 :0t > ite Ro 30%; 


my 


15 
1 B. The Inflruions 1 have heh given 
| relating to Moldings, I muſt oun will be of 
ittle or no Service to a great many Warmen, 
they being very common in Practice and not 
. eur to underſtand; but as I deſign 
this Book for general Uſe, this Problem may be 
uſeful to the younger Sort of Practitioners, and 
; for that Reaſon. x OE youre not to omit 
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PROBLEM Xt, 


4 An 1 being given as E I,, to draw an- 
ho _ other in the ſame Proportion as the Architraves | 
r) B and D, Gi 8 1 i 

5 This 1 0 on Prob, Pi Chaps U. 8 

1 you are taught to divide a Line in the ſame 


Proportion as another given Line is divided. 
'© F you want a leſſer than the given one E 2d, 
- ſet off your defign'd Breadth from the Foot of ll. 
E, at an Angle you pleaſe, and from the Divi- 
nf fions of the given Architrave E, draw parallel 
I Lines, as you ſee in the Figure, and that will | { 


N 8 4 . 
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. 4 the Architrave D, in the fame Propor- i 
n And by the ſame Method you may dr 1 
1 a 1 one, as B, Fig. 37. and as all the Mem- 9 
ly bers are work'd down as far as they are work'd | 


* | on the Thickneſs will be increaſed in the fame I 
3 Proportion, by obſerving to ſet off the firſt 
od Facia the fame Thickneſs as the Bead is to 
d work on, which is given by the parallel Lines, 
t and the Thickneſs of the Second Facia and the 
upper Ogee are found by the fame Method, or 

the Thickneſs may be found by drawing pa- 

rallel Lines, as the dotted Lines plairily ſhow. - 


FRO 
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PR O BL E 1 XL, 
2 nd the Length of the „* Rifter of 0. No 
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| Firſt, On 1 conyenient Floor, or * ge 
Dfading Board, draw the Out lines of the Build 
ing, according 125 the Angles, and let B, C, D., 
repreſent the bunte of the Plate, Hg. 38; 

[then from the ſquare End . give the Roof its 
| proper! Pitch, and draw the Lines O, 'O, for the 
mm on Rafters, and divide the Line C, into 
EI many Parts as the Building is Feet wide, and 
the laſt Diviſion, divide into. twelve Parts for 


== Inches, and that will be a Scale to meaſurę any 
=: Fart of the Roof: 


Then draw the Middle-line 


— preſented by the dotted. Line A, and draw 
the dotted. Lines p, P, the fame Diſtance from 


13 the Ends as the Line A, is from the Sides, and 


from the Points where theſe Lines interſect, 
or croſs each other, draw the Lines 4, d, d, d, 
Which will be the Projection of all the Hip 
| Rafters, then take the dotted Line m, (which 
is the Height of the Pitch) and add to each 
of che Lines d, d, 4, d, and from thence draw 
1 Lines 5, 5, b, b, as you ſee in the Figure, 


and they will be the Hip RafterSof the whole 


1 80 And if you want to find the Length 
of 


* 
* 
88 


1 
of the ſhort Rafters make a right Angle Trian» 
ole, A, Fig. 39. and let the Hip , be the Hy- 
potheneuſe, the common Rafter C, the oppoſite 
Side, and the Baſe, Half the Breadth of the 
Building; which divide according to the Di- 
ſtance you intend for the Rafters, as you ſee | 


in the Figure A, and apply them to the Scale; 


and that will give you the exact Length of any 
of them, and the Figure will give the Bevel 
of the upper Ends. 

The Bevel or Back of the Hi p-Rafter may 
be found by dividing the Hip with a Line 
down the Middle, after tis cut off to its pro- 
per Angle, and from that Line as a Diagonal 
ſet off the Angle of each Corner of the Buid- 


1 ing. and that will give you the Bevel, 


N. B. This Problem depends on the Nature 


of all right-lin'd Figures, in which if the Mea- 


fare of any one Part be known, it will mea» 
ſure all US Reſt. 5 | | 


PROBLEM XIII. 


To find the Hip or Angle Rafter of a Roof whoſe 


Plan is an O egen or  Hoxogen. Fig · 40. 


Firſt, Draw the Plan of the Building 2s hike 
as you can with Conveniency, and from the 
Middle” of one Side, draw the Line O, to the 

1 E Center, 


3 - a 


Center, nn . the 
Line, Z, which will be the Line of Projection 
ef the Angle Rufter, and, O, will be the Line 
of Projection of the Side Rafter, then take the 
Line, a, the Height you intend for the Roof, 
and ſet off at Right Angles, from one End of 
the Line, O, and Z, and draw the Lines 5, d, 
to the Center, às you ſee in the Figure, and 
they will be che two Raſters; that is, h, will 


be the Side Rafter, and, d, the Hip or Angle 


Rafter,., And. if you wWonld know che Lengths 
of the ſhort. Rafters ; 3, make à Triangle, as, A 


Eg. 41+ and, let the Baſe be equal to one Side 


of the, Octagon, Hexagon, Sc, and the Sides 
| equal to che Line 4 and divide the Baſe, ac- 
= cording to the. Diſtance of the Raſters, and 
| dray parallel Lines, as you ſec in the Figure; 

then make a Scale of the whole Breadth of the 
Building, (or any known Part) and that Will 
Swe you. the Length of any Part e, 


3 PROBLEM XIV. 5 
Tofnd the Hip Rafter of an Qgee Rogf. Fige.. 42. 
| Theſe Sort of Roofs are very 
uſe of, unlefs it he for. a Summer-Houſe, or 
ſome final regular Building, whoſe Plan is a 
Square, a Hexagon, or ſome ſuch even fided 
Figure, IR 5 e, 


ſeldom made 


g as 2 tt winks 
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Diameter of the 
of the Side Rafters, for the Conjugate Diame- 
ter, ahd the Diagonal of that Line ſquar'd,, for 
the Tranſverſe: and ſtrike them out as the 


280 e ert 


* 


ppoſe,. the Plan a Square, a8 in; Hg. 45,- 
g ſet out in the Middle of che Plan, the 


Square of the Necking you intend to have at 


the Top, and from thence draw he Lines 2 


ters, hem og aches End ar 3 5 1 


draw the Lines O, O, for the Height of the 
Roof and they will give you the Length of 
both the Rafters, which are repreſented by the 
.dotred Eines, Z, Z, and from theſe you muſt 
ſtrike the Oꝑees of both Rafters, as you ſee in 


the Figure; that is the Side Rafter muſt be 


ſtruck from two Centers after the Common 


Method of ſtriking an Ogee; but the Angle or 


Flip Nafter (if you have a Mind to be very 
exact) muſt bel ip ſtruck with a Trammel or 
String; for as all Ogees are Parts of Cylinders, 
their Miters will be elliptical therefore: the - 


Hip Rafter muſt be conſider'd as the- Angle 
Bracket of à Cove, whoſe Centers may be 
wund, by Chap. HI. Prob. iv. that is, take the 
Zireld that formd the Ogee 


Figure directs, and that will be the Shape of. 


(ww) 


But as the Difference between an Ogee Hip 
ſtruck from an Ellipſis, and one ſtruck from a 
Circle is ſo very ſmall, they may both be ftruck 
out the common Way for any common Buſt 
neſs, And as all the Side Rafters, excepting 
one, will be but Parts of Ogees, they are to be 
confider d as if they were whole, and a certain 
Part cut off at the upper End, as the Fig. 43. 
A will direct, that is to take the ſhorteſt Line, 
, in Fg. 42, for the Baſe of the Trian- 


gle A, then take the ſhorteſt Line Z, and ſet 


off a at right Angles from the End of the Line, 
4, and let the longeſt Line, Z, be the Hypo- 
thenuſe, as in the Figure, and divide the Line, 


4, according to the Diſtance of the Rafters, 


then draw the Line e, equal, and parallel to 


the Line, 2, and divide it into the ſame Num- 


ber of Parts, and draw the Ogees, as you ſee 


in the Figure. And where the Miter Ogee, 2, 


intorſects the other, they muſt be cut off, and 
_ the lower Parts will be the Short Rafters, then 


| -make a Scale of any known Part of the Build- 
ing, as directed Prob. xii. of this Chapter) and 
that will give you the Length of any Part of | 


your Roof. As to the Back, or Bevel, of the 
Hip Rafter it may be found as before directed. 
N. B. There are ſeveral other Sorts of Roofs 


beſides thoſe I have here given, which are of · 
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tle Uſe to give 
"if the Theory of thoſe I have already given, 
are rightly underſtood, it will naturally lead 
the Practitioner to find the Rafter, or any o- 
ther Part of any Roof, let the Shops be whit 
whore n | 


N | 4T di | 


ten uſed in Building, but as they depend on 
the ſame Theory, or at leaſt on ſome of the 
foregoing Problems, I-think it would be of lit-- 
any more Examples here, for 


PROBLEM XV. 


* frike out the Ribs of 4 geblaße Couc, 


Pl. ed to the Top of” a Mak Kils. . Fig. 4. 


This Contrivance is very oſten made; fe af 
in the Country to carry off the Smoak, and 
eam off the Malt when its drying, and ereck. 
eck much after the Manner of the Figure B, - 
the conical Part, A, is fixed ona Oonter to turn 


with ehe Mind, over the Figure B, Which is a2 
large round Funnel built directly over the Mid- 


dle of the Malt Kin As to the Method K 0 
erscking the lower Part, B, I ſhall leave it tb 


che Practitioner's own judgment. Bub as the 


Top is a Mathematical Fignre it muſt require 


the Knowledge of Lines to perform it as it - 4 
mould be, therefbfe I'{hall- give a ſhort De- 


.. of: the * A, by, itſelf. Tb 
1 . Figure 


( 42 4 


F igure if continued quite Fü to cover the 
whole Funnel B, and terminated in a Point 


at the Top, would bo an elliptical Scalene Cone, 


but there being a Bit wanting at the Top, it 


cean only be the Fruſtrum of ſuch. a Cone, that 


muſt have a Part left open, as E, to let out 
the Smoak. The Reaſon why. tis elliptical. is 
becanſe the Baſe, or. Bottom, is obligd to be a 


Circle, otherwiſe it would not turn rouud, 


therefore the Ribs ought to be elliptical, and 


pc d at right Angles Witlr the Axis, or Middle 
Line O, which will be the ſtrongeſt Way and 
| ſooneſt performed; for if they are put horizon-. 
3 tal, as the dotted Lines, 5, b, b, b, Fig. 45. 


which is the common Way.; they will all be 


_ Circles. But then there is a great, deal of 
= Trouble ta work them bevel, according to the 
back Line K; therefore to make them. <llipti- 


cal, will fave moſt of that, Trouble, and they 
may be ſtruck out by. the:following Method. 
Firſt, Divide the Cone A, into what Num: 


ö ber of Ribs. you pleaſe, as they are repreſented 
by the Lines , ,. u, u, then ſet off, the Space 
|. you intend to leave for the Smaak,, as the Line 

E., then from the ſame, Baſe, draw; the Fru- 


ſtrum of the upright, Cone, D, Hg. 46. and 


divide it into the ſame Number of Ribs parallel 


n. "0 wt. 


ms my (0 


e 


he che Line , in the Figure D, for the Tran 

int verſe Diameter of the Ellipfis,. Fig. 4. And the 

ne, Line u, next the Baſe in Fig, A. for the Con- 

it . jugate Diameter, and proceed to ſtrike out the 

nat Ellipfis,. as directed Chap. II. Then take the 

ut ſecond Line u, next the Baſe, for che Couju- 

is gate Diameter of the Second Rib,. and diminiſh 

2.2 the Tranſverſe in the ſame. Proportion, that is 

1d, let the Center Pins of your Trammel. remain 

nd the ſame Diſtance one from the other, as be- 

ile fore, and ſtrike the Ellipſis a, a, Fg. 4). which 

nd will be the Second Rih; and by. the ſame Me- 

n- thod ſtrike out the Reſt, as the Eg. D, will di- 

45. rect, and as to that Part of the Ellipfis, whieen 

be will be for Uſe, they may be diſcoverd.by 

of curting off as much of every Conjugate Dia- 

he meter of the Ellipfis, as the Line E, in-Fig. 43 

tir: cuts off from each Rib, and as the dotted 2 = 
es 47 directs. | 1 


4, $ © 


6 
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PRO EIL EM XVrt. 
To rite out 4 Saſh and Frame, with a echt 


Head and Fron, for a circular Building, with : ; 


Dieu, bow to 9 Work the ſame. Fi 8: . 


Theſe Sorts of Windows are not very. often 


| made uſe. of in Building, but where the Foun- 1 


. der doth. not. value. the * and it they 
„ are: 


11. 
d Well intredus d, they muſt certainly: appear 
with à noble Grandeur, and render a Building 
very magnificent. It muſt be allowed, that 
fach- a Piete'bf Work is very difficult to per- 
form, and muſt require a goed Hand, chat hach 
been us d to Compaſs Work to undertake” it. 
But was I to perform the ſame, neee 
0 the following Manner... 

Fig, To find che Center of the cirtutar Part 
of the Building, and dtaw che Plan of the geln 


Frame, B, which is repreſentecd by: the Sil B., 


chien make three Molds, one to the Infide of 
the Saſh-Frame,' another for the Infide of the 


x Mold, as large as the whole Frame, and there 


and Frame, as may be fuppos'd like the Fi- 
gure 49, G. But here it is to be obſervd, 
that in drawing out the circular Head of the 
Saſh and Frame, if the Center was a Semicircle. 
that turn d the Arch in the Building, it will not 
be ſo on the Compaſs- Board you draw on, for 
if you endeavour with. a Pair. of Compaſſes, - 
from one Point, -20 ſtrike a Circle on A . 


he tt ldd ay 55. eee 
* R taken off the 
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|. lower Saſt, and the third for the Inſide of the. 
upper: Saſ; then glew up a Board by the firſt 


on the Convex Side -draw out the whole Saſſi 


| (045) 

Oplinder, which may eafily be done; by cover- 
ing it with Faper and taking it off when ſtruck 
out, and laying it on the Plane. From hence 
plain, that the Lines for the Head of the 
Window G, when drawn on a Compaſs- Board 
that is Part of a Cylinder cannot be ſtruck from 
one Center, but muſt be elliptical, whoſe Dia- 
meters may be found by Girting over the Com- 
paſs Board with a Line, as far as the Width of 
the Saſh Frames, and that will be the Tranſ- 
verſe Diameter repreſented by the Lines, O, O, 
in the Figure G, that Line muſt be laid down 
on a plain Board, then take the Line, 4, in the 

Figur, 1 Hg. 50. for the Conjagate, and place 
ir at right Angles from the Middle, and bh 
Prob. vii. Chap. III. find out the Center to 
ſtrike the Ellipfis with a String, and ſet off 1 
thoſe two Centers on the Line O, O, in Fi- 

gure G, and there fix two Nails and with. nr 
Dang ſtrike out the Arch m, and by ſetting 
off proper Margins, the whole Head of the Saſh 
and Frame, may be ſtruck out by the ſame 

3 Center. This being done, compleat the Whole 

1 Window: by 1 ewe Part in its full Pro- 

* portion. nate 

| Then — to work 5 Head of ihe Salh 

þ- Frame, by fitting of ſolid Pieces (that are thick 

*. n and wide enough for che Head of the 

5 3 5 Frame, 
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Frame, Beads included) * as to make a Joint 
to the Compaſs· Board, or Mould, | you work 
on, according as the Lines direct; "I from the 
under Side ſo fitted, gauge them to their proper 
Thicimeſo, and mortiſe and tenent them toge- 
ther (as you ſee in the Figure) according to 
the Number of Pieces, obſerving to let the ſo- 
lid Part come low enough to receive the Pully- 
Pieces and Frames, which may be let in Flaſh, 
And Hail to the fame. The Head being thus 
prepard and pind together, lay it down on the 
Board where it was firſt ptted, and: fh a Piece 
of Wood of che ſame Thickneſß over the Cen- 
ters ar u, und transfer thoſe Centers beſors gi- 
ven to the Top of the Piece ſo fwd, and let 
them be 4 ſmall” Matter wider aſunder, by 
Neafbn this upper Side of the Saſh Frame muſt 
be wider than the lower Sde, to anſwer the 
play of the Pully pieces, which ought to 
point to the Center of the Building, accord- 
ing to the firft Figure D. The Head of the 
Frame being worked accordifig to the given 
Arch; gauge off the Beads; rebate the Space 
berwern (Which is che Thickneſs of the two 
Saſhes,) and ſtick. the Beads, and the Head "wil 
fr the Arch propos'd.. ] 
| © © The other Part of the Frame being not very 
eiffical t to perform, needs no Direction here 
= therefore 


(#1) 


therefore the next Thing I ſhould do, would © 
be, to take the ſecond Mould (which is the 
Infide of the lower Saſh) and fix the Compaſs 


Board to the ſame, by ſetting it a little wider 
with two Braces underneath, untill it become 

flat enough to Ft the Mold. It being thus fix d 

begin the lower Saſh, which may be bent (if 
the Curve is not too quick) in three Parts, a - 
ter the common Way of performing fach Work 
the upper Saſh may be work'd after the ſame 


Manner, (when the Compaſs Board is ſet to 


the third Mould as before directed) excepting 


the Semicircle Part, whoſe Curves being of a 
Compound Nature cannot be bent in Thick- 
neſſes, therefore ſhould chuſe to bed the Rail 
and Spandrels after the Manner as CW 
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CHAP. V. 


„ the Nature and. Rar es. # | 
Arches, Jhewing what Shape are 
no durable, and capable of ſup- 
- porting the greateſt Height, with 
© ſome Remarks on the intended New | 
Ae, at Weſtminſter. 5 


* the Word hr we are a tocom | 
D ceive the Idea of ſome regular Curve, or 
crooked Line, as the Line, A, Fig. 51. which 
when applied to Practice in Building is always 
put with the Convex Side uppermoſt in order 
to ſupport ſome Weight, as the Fig. D. But 
without the Butments, e, e ; {if it was in Parts 
as Building requires) it would not ſupport it- 
felf, for the Action of Gravity preſſing upon 
it, would ſoon tumble it down: And was it a 
|o& flexible or malleable Body, would ſoon reduce 
| it to a ftreight Line. 
3 From hence tis plain, that the Seats of 
Fo all Arches nnn e and that 
1 "Depery 
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Dependency 1 is in Proportion to the Height 


they riſe from the Chord Line of their reſpec- 


tive Arches, which ] Line is EY * the 


Line A, in Fig. . 

The Truth of this will very witultey. appear 
by ſetting up two Sticks (or Pieces of Wood in 
the Shape of Leavers) one againſt che other on 
a Plain Board, in the Nature of a Pediment, as 
the Lines o, o, Fig. 52. and a, a, Fig. 53. in 
the Arches, A and B. I ſay, the Pediment 


N requires a greater Weight, or "reſiſting 
Power, to be plac'd at the Foot e, e, to keep 
it from falling, than the Pediment a, a, -there- 


fore the Arch B, will conſequently ſupport a 


greater Weight than the Arch A, if their But- 


ments are equal. The Reaſon of it is the 


Lines a, a, are nearer a Perpendicular than the 
Lanes o, o, for if thoſe before mention'd Pieces 
of Wood, were plac'd perpendicular one againſt > 


the other, with a Hinge at the Top, and 


Wheels put in the Bottom for the Sake of Ex- 


periment to take off the Friction; they would 
in that Poſition, want no Butment ro keep them 


together at Bottom, but if they are a ſmall 
Space aſunder at the Bottom, they will want 
a Butment to keep them in that Poſition, other- 


wiſe they will run one from the other, and 


I TN they recede from each other, the : 


F greater 


e 20s. « on LS two 1 according 
as they are elevated or depreſs d; ang if fo it 
muſt be in ons Proportion; which Propoxtion 
may: very nearly. be. determin d by the follaw- 
ing Figure G, Fig. 55. whoſe, Theory depends 
on. thar of the Steel, Tard; which. for the 
better Underſtanding of what is to follow, 1 
thall:oadeavour to explain, by the next Eg. 
4. E. Let the Line c and o, repreſent the 
Beam, and o, the Center of a Pair of Steel. 
Tardg, and; ſuppoſe two Weights, as, u, and 
, were to be hung at equal. Diſtance. from 
the /Centen,, O, and. the other Part of the 
Beam cut off, chey would then hang in E- 
quilibrio, that is, 1 and r, would be equal. 
But if the other Part of the Beam was to be 
added and the Weight u, was carried on the 
Beam, 38, far as the Figure 10, and ſuppoſe the 
Meighr was but one Pound each, then, I ſay 
that the Weight 7, muſt have, Nine Pound: 
added to it to make it ballance the Weight 7, 
when remov ſo far from the Center. Bu 
bhere tis neceſſary to Obſer ve, that in making 
'thoſe Inſtruments, the Meight that is,occafion's 


an 1s eee 
5 ; 


by che Length of che B 


x K 
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bd for before chey begin to divide, and tis 
very ealy to diſcover what Weight did belong 
to a Par of Scceltards, ſuppofing it to be loſt) 
by taking the Diſtance between the Centers of 
the Hooks, that is between O, and r, and ap- 
ply it to the proper Edge, and the Diviſion 
there will tell yon what the Weight ſhould be, 
for it is that Diſtance multiplied into the whole 
Length, as you may ſee in the Figure. But 
here in chis preſent Caſe the Beam 4s only ima- 
gimary, for it is the Diſtance from che Center, 
that Occafions all thoſe different Gravnations, 
for if we ſuppoſe the Circle, a, B, e, q, to 

be a Wheel, and, o, its Center, and a Weight 


and the Wheel to be turn'd round, the Weight 


of one Pound to be flxd at its Periphery at , #4 


when it L e, it will be 3 Pounds, and 


at Z 5; and the Gravitation of ſuch a Weight 
Will . in the ſame Proportion, as if it 
was eafried along the Beam, e, as you may ſee 

by the Divifions. By this uſeful Inſtrument 
may alſo be diſcover'd the Power of the Leaver 
from a Perpendicular to a horizontal Poſition, 

and may very juſtly be calfd a Scale to mea- 
ſurè all mechanick Powers that act from Cen- 
ters, and notwithſtanding our preſent Subjeck 
be two Leavers fer up one againſt another, yet 
4 TAP the next Figure will make it appear 
8 „„ very 
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very plain, that they alſo depend on the fame 
Theory, and are ſubject to the ſame Laws of 
Gravitation, For as thoſe two Leavers, a, a, 


in Fig. 55. G. ſupport one another at the Top, 


and prevent their falling or acting like Lea- 
vers; yet, I conceive that Gravity will act on 
the Bottoms (when the Friction is taken off by 
Wheels) in the ſame Proportion, as if they 
were turn'd End for End, according to the 


Left Hand Side of the Figure G, when turn d 
upſide down, that is to put the confin'd End 


downwards, and let the upper Ends fall one 


from the other. I ſay in the Fall of ſuch a 


Leaver, the Gravitation would be increas'd in 
the fame Proportion as is there ſet down. For 
if the Leaver a, by falling from the perpendi- 
cular Line G, ſhould have gain'd a Force of 
one Pound, it would at e have gain d three 
Pounds at 2 5, and ſo on in P roportion, EE 
was gain'd by the Weight at the Periphery of 
the Wheel in Fig. E, until it becomes hori- 
Zzontal. In the fame Proportion I conceive 
Gravity to act at the Bottom of the two Lea- 
vers a, a, that is, if at a, they ſhould want 
a Butment of one Pound at each Foot to keep 
them in their Pofition; at e they would want 
three, and at z 5, and ſo on in the ſame Pro- 
ne as x are ſet don in the Right Hand 
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© Dice of the Figure G, until they become ſo far 
f extended as to lie level on the Plane they mo- 

2 ved on ; from what hath been demonſtrated 
„ from Fr G, it is plain that Gravity acts on 
I Pediments, according as their Sides are eleva- 
n ted or depreſsd : And if fo it muſt certainly 
y act on all Arches in the ſame Proportion, as 
7 their inſcribd Pediments are to one another in 
e Reſpect to their Height. And from hence may 
d be diſcover'd how much Weight one Arch 
gd - will bear more than another, that is the fame: 
e "Width, and hath the ſame Butments to ſup- 
a port it. That is, if the lower Arch, in Fig. 

N D. 56. will bear 500 Pound Weight, the 
Tr Arch 4, will bear 600, and the Arch þ yeo, 
1 und fo on according to what Height you riſe; 
f may the Weight be increasd, which will al- 
8 ways be in Proportion as the Sides of the in- 
as ſerib'd Pediments are to one another, when 
of their Chord Lines, or Widths, are the ame, as 
* : * ſee in the Figure. 

4 Notwichſtanding I have given 1 Merhod 
do ſtew how much one Arch will bear more 
ut than another of the fame Width and Butments, 
$ yet I do not pretend to know, how much 
at 1 Weight any Arch will bear, for there is no 
5 Arch that I know of, that can be ſaid to bear 
d at the Weight that is built perpendicular over 


de l . F 3 | it; 5 


(54) 


it; becauſe that Part hath Communication with tc 
Reſt of the Building, and cemented to it in. n 
ſuch a Manner that takes off a confiderable Part de 
of the Weight that would otherwiſe preſs upon 155 
it, if that Communication was deffroy d. And 0 
I may venture to ſay, chat it is from this Rea- D 
ſon, that Arches ſometimes become ſo looſe = 
that their Key Stones are almoſt ready to drop, be 
for Want of a ſufficient Weight, to ml their th 
Parts together. W 
. From this Obſervation. it is SEN he al on 
Arches want a Weight proportionable to the Fi 
Height they riſe to keep their Parts firm in 1 B. 
the Situation they are firſt plac d, for it is very We 
reiſonable to think that the Arches of London ed 
Bridge would not have remain'd ſo intire to ſee 
this Day, if it was not for the Weight of mi 
Houſes that are erected thereon, which muſt ell 
certainly prevent thoſe frequent Shocks and hat 
Shakings that ic muſt otherwiſe have ſufferd | can 
by loaded Carts and Carrs, and other Vehicles ot 
of Burden that daily paſs and _ thereon. | 7 
un 
But n the intended N ew Bridge s Cat 
to have any ſuch, I know not, or whether for 
the Ground Rents of ſuch Houſes would be ſt WII 
@Juivalent to the Expence of making the | the 
Bridge fo much the wider, I will not pretend But 


(55) 


| to determine altho' I believe, that the Reve> 
i nues arifing from thence would be very conſi- 
derable. | 

But to proceed, to make ſome Obſervations. 
on the Shape of Arches, in Reſpect to * | 
Duration, 

I thiak the moſt common Sort chat are to 
be found amongſt our Modern Buildings are ei- 
ther Semicircles, Segments, or Semi-Ellipſis, 
which I muft own have an agreeable Effect 
l on the Eye, becauſe they are Part of Regular 
e Figures, and make a good Appearance in a 
1 KF Building, if they are well proportion'd, and 
V well introduc d, but this is not always obſerv- 
1 ed by our Modern Builders, for 1 have often 
> | 
f 
ft 
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ſeen a Paſſage of three Foot wide with a Se- 
micircle Arch, and a Gateway of ten, with an 
| ellptical one, whoſe Height from the Springing 
bath not exceeded twenty Inches; ſuch a one 
4 | cannot be ſuppoſed to be of any long. Dura- 
„ | tion, without very ftrong Abutments, unleſs 


ſummer, or very little laid thereon. In ſuch 


:: | Caſes, Ornament is conſulted more than Strength 
x for the Arch of three Foot being a Semicircle 
„e will bear above ten Times more Weight than 
ns the elli ptical one of ten Feet, with the ſame 


id Butments by Reaſon of f its Flatneſs, and double 
" FI Centers. 


the Weight be diſcharged by a concealed Breaſt- | , 


(5) 


Cenrers, which maſt render it very weak" and 
Utifit to fupport a great Burthen. I mean ſuch 
Ellipſis whoſe tranſverſe Diameter is piae d 
Horizontal, as B, Ng. 57 but if you tate an 
Elſipffs the other Way for an Arch, 


the Conjugate Diameter be horizontal, as A, 


chen it will become altogether 35 ſtrong, and 
may very juſtly be eſteermd the beft Sort to 
ſupport a great Burthen, excep ing thoſe form- 
ed by the Catenarian, which I ſhall endeavour 


to prove (before I leave this Subje&t) the Aforip- 
But for the Truth 


eff of all and moſt durable. 
of what I have aſſerted in reſpect to the ellip- 


__ _ ticat Arches A and B, I muſt refer the Reader 


do a very eaſy and fariiar Experiment, which 

js to take an Egg (whoſe Shape is near enough 

for the Purpoſe) and try whether it will not 
bear a great deal more Weight off the Ends 

than it will on the Sides before it burft, ſuch 
an Experiment ſeems to me to put this Matter 
out of the Reach of Contradiction, and will 
jaſtify "the Theory that I have hitherto endea- 
your'd to explain. Namely, chat all Arches 
Wl bear a Weight proportionable to theHeight 
they rife from their Springing, if their Chord 
Lines, or Openings, are the ſame, let the Shape 
be what it will altho' ir muſt be allow'd that 
fore Sort of _ will bear more Weipht 
than 


(57) 
than anether of the fame Height and But · 
ments, for if the elliptical Arch B was a Seg- 


ment of a Circle of the ſame Height, it would 
add much to its Strength by Reaſon that Curve 
would be more uniform and approach nearer to 
a Catenarian than it was before in that flat el- 


liptical Form, for it is my Opinion, that the 
Strength of all Arches would be increaſed the 


nearer they approach that ſirm Arch of Nature, 

for ſo I muſt call it, by Reaſon it is form'd by _ 
Action of Gravity, which muſt be allow'd to | 
be a natural Cauſe. 


This Curye, or Arch, may be diſcoverd by 


being a Chain, or flexible Line (that is nor 
very light) from two horizontal Points, or 


Nails, as o, o, in Fig. 58 D, the Curve, or 


| Arch, that ſuch a Line, or. Chain, will form, 
2 calbd a Oatenarian, repreſented by the Line 


This Line, as I before obſery'd, is form d 


& the Action of Gravity, which acts on all 
Bodies, according to their Denſity, or Quanti- 


ty, of Matter they contain, if their Form and 


Shape are the ſame; therefore, if Gravity by 

its Action on a ſlack Line, or Chaig, forms the 
Arch a, it is very plain, that if , Wie turn d 
| upſide down it would form the Arch K, which 
conſequently muſt refiſt that Action in the ſame 
| __ 23 the other gave Way, that is K 


would 


© ll a fat befow the horizontal Line a, in Fig. 


(38) 
would beceme an Arch of equal Verne mal 
ies Farts, and for that Reſon rruſt esr ini be 
the beſt Shape ber Adern that's 1d bay 2 
great Burtflen. 

But, as che Propertie cf die Culcbltith 
Arches are fo far concead that it would be 
very difficult to'affign any Centers that would 
Arike the fame, for if they are very flat they 
appear like Segments of large Circles, but if 
you endexvour to form a Semicirclè by letting 
the Line drop half its Opening, it will chen 
Appear elliptical, and as you drop it wer it 
Teems to approach the Hyperbola; fo that the 
Uſtant Appearances it makes in theſe different 
Stations muft render it very difficult to find 
out proper Centers to ſtriłke them out. ji 

But for thoſe that have Occafion to apply * #7 
5 cia to Practice may obſerve the following 

Method, and may anfwer the Purpoſe very 
well, if it be carefully obfer vd, that it is to 
take fuch a Line (as beforementiond) and rub 
it with Chalk, or Charcoal, until it be fit to 
leave ah Impreffioh then on ſome flat Plain or 
Board (thaj/is large enough for the Uſe) fix in 
two NailMotizontall y, according to the Width 
- of your Arch, and from thenee let the Line 


al 


n » 


„ ST 5AM . 


8. 55. as you would have the Arch to riſe 
15 above 
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aboxe it, then carefully pres. the Line hard 
enough to, leave the Impreſſion, and that will 
be the Arch requized. as u, then move the 
Nails from o to K, according to the Margin 
: you intend to ſhow in the Front, and from 
them ler fall the Arch m, and that will limit 
the Border, or Margin, which may be divided 
and Mould made to fit the Curve in the ſame 
Manner, as if the Arch was in any other Form, 
25 vou may ſee j in the Figure, which in N 
muſt be. turn'd upfide down; but, as I obſer- 
ved before, that the lower the Line was let fall 
the nęaxer it approach'd, an Hyperbola, there: 
fore it cannot be expected that the Lines n, 
and m, will be parallel or appear concentrick 
; A | like Arches ſtruck from the ſame Center, but 
ly * for thoſe-that ſhould think it appeared diſaggee- 
able for the Margin of an Arch to be wider 
at Top, as: Fig, G. may eafily prevent it by 
making the Moulds parallel to the - inward 
o_—_ n, Which would: be a Matter of Indiffe- 
ce in reſpect to its Strength, _ 
48 notwithſtanding all thoſe. diftant Appear 
ances before-mention'd that are made by the 
uenarian Line, yet I cannot help; thinking, 
but that they. are all of the Hyperbola Kind; 
for as the Hyperbola is that Section of a Cone 
cut ir any: where when * to its Aris, I tay 


ap * 


of = 


de... Af 
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5 n FN 


2 * 8 


, 4 a : 
(6 O ; | | 


ir is tis no. hard Matter t to 1e 2 Cone large 
enough that Will admit of the flatteſt, as Well 


3s the higheft Arches to be cut off by fuch = 2 


Section; now, I believe it will appear from 
What I have already faid on this Sub ject, that 
Catenarian Arches are the beſt Shape for Dura- 
tion, and for that Reaſon the moſt proper Form 
for the New Bridge on the River Thames, if 
it be built with Stone. But be it as it will, 
I think the Foundation ought to be of Stone, 
as far as High Water Mark, and confidering 
the Depth of the River muſt require ſome 
Contrivance to lay the lower Stones, and fix a 
Baſement in Water firm enough to ſupport fo 
heavy a Weight __ muſt e en 
chereon. Ne 

As to the Laying e the Feinste Which 
is commonly built in Coffer-Dams, and which 
are carried to their proper Places in the River, 
and the Foundation there begun, and carried 
on in thoſe, obſerving as the Foundation finks 
to make good their Out- Work, to keep out 
the Water, and ſo work on untill the Pier is 
got above the Surface of the Water. This 
Method is practicd abroad, where Buildings 
of this Nature are more common, and may 
do very well where the Piers are ſmall: But 
I cannot apprehend how ſuch a Method can 


, _ 


? be practicd with a good Effect in the River 
it Thames, where the Tide is conſtantly ebbing | 
, aad flowing, and che Piers very large and 

a heayy 3 neither am I, able to conceive how a 
* Foundation of that Nature can be well laid and 


. ſecured where the Workmen have not firm 
m | Ground to work on, but altho I cannot garen 
jr che good Effect of ſuch a Proceeding. This 
u, | Method may be practicable, and may (or 
e, | ought I know) be the only one intended to ex- 
ecute the Defign of the Bridge. But if it be 
re fodetermin'd, I het it will be no Affront to 
2 choſe Gentlemen concern'd, if I offer another 
o that (according to toy Notion of. Things of 
ad this Nature,) wall do as well, if not better, if 
F it it be not thought too expenſive, which is to 
h circumſcribe the Place in the River Where the 
ch Piers are to ſtand with the Piles and Planks 
15 duff- tailed and grooved together and ſharpened 
ed | and well ſhod with: Iron fit to drive into the 
ks Bottom of the River in the Form of the 
wr Plan B, Ng. 60. the Length of thoſe Piles 
is and Planks muſt be determin'd by the Depch 
nis of the Water, allowing for that Part that is to 
= go into the Foundation. The Subſtance of .the | 
ay | Piles ought to be ſubſtantial. The Thickneſs 
* of the Plank about 6 or 8 Inches, and the Piles 
an 3 drove in about four Foot aſunder, and 
G the 


* 


the Planks between, and ſo on till the Shs 
Range be compleated, Such a Range of Piles 
and Planks may be too weak to refiſt the exter- 


nal Preſfure of the Water, and if ſo, they may 


eafily be ftrengthened by eriving in other Piles 
along the Outfide, about four or five Foot from 
Tome of the others that belong to the Range, 
and brace them with diagonal Braces, and that 
will be a Security againft the external Water 


and prevent it, puſhing it down when the in- 
ternal Water is all pamp'd out. And if the 


| Grooves (which ought not te go tiff) were 

greſsd with Greaſe, or Tar, or ſome ſuch Mat- 
ter, it will make them drive the better, and be 
a Means to prevent their Leaking, not as it 
can be ſuppoſed that ſuch a Fence will be 
without any. But I cannot apprehend, that 
there will be any Leaks ſo large, or numerous, 
but they may be diſcharged by Chain Pumps, 
and the Place kept dry enough for the Work- 
man to lay the Foundation, as well as if there 


| was no River to interrupt them: This Method 


ſeems to me to be more agreeable to the Na- 
ture of the Deſign, than the former one before 
mention d; but as I can give no Precedent of 
any Proceedings of this Nature, I muſt leave 
the Publick to judge of the Effect. At the 
Fes wh cre the _— is to croſs the River, 

| . Care 
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Care ought to be taken, that it be where the 
Stream hath a direct Courſe, and the Bridge to 
be built at right Angles to the Stream, other- 
wiſe it will render the Paſſage ſor Boats and 
Barges more dangerous and difficult to paſs and 
repaſs chan if the Stream run parallel to the 
Sides of the Arches. | 
This I muſt own is a plain Gen but 
very neceſſary to be obſerv d by thoſe that are 
intruſted to ſet out the Place where che Bridge 
is to croſs the River. 

Here I intended to have finiſh'd this Subject, 


5 but ſeeing two Pamphlets publiſh'd, the one 
being a Deſign for the Bridge, the other a 


Reply to Mr. James's Review, by which I am 
inform'd, that not only one Mr. Langly, but ſe- 
veral ingenious Gentlemen have ſome Time ago 
publiſh'd their Deſigns and Calcul tions rela- 
ting to this new) intended Bridge, which had 
I known before (it is very probable) would 
have prevented my ſaying any Thing about 
it. But as their Views in publiſhing ſeem dif- 
ferent from mine, and I have unwarily enter'd 


upon this Subject, I ſhall venture to go on with 


it a little further, not as I would willingly en- 
ter into that Controverſy that hath been ſo 
warmly diſputed amongft thoſe that would have 
their Schemes perform'd. But what 1 intend 
1012 G 2 i8 
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only to make ſors fow' Retnarks on whar' 1 
have ſeen, which will render the Subject on 
Arches the more compleat, and ray chante to 
give this nen a _ RW to he 
Publick. . 

Mr. Ligne, in ache 0 of his Defizn 


for the Bridge, hath taken a great deal of Pains 
to eſtimate the Fall of Water that will be oc- 


_ cafion'd by a Bridge being built over the Ri- 
ver Thames, either at the Horſe Ferry, at 


New Palace Yard, and in his Reply to Mr. 


James hath beftow'd ſeveral FIVE in ny Vin- 

Gication thereof. 

x; fol ppoſing this hom! invented: Bridge 
Mould occafion a Fall of Water that Will be 

an Inch or two more or leſs than Mr. Langley 

| would have ir to be, or that it will be High 


Water between the two Bridges before it is 


above the New One, ' ſeeths to me to be a 


Matter of no Conſequence, fince it muſt 


be allowed by all that know any Thing of the 
Mlantter, that the New Bridge will not occaſion 
any material Difference in the Height! « the 
Tides in general, but tnat ny will flow to 
bes ſame Height as uſualy 9 


I think fuck Niceties a5 thode why bv con- 


fderd but as Trifles ia Reſpect to tlie prin- 
hd peer, which 1 to erect a Bridge Over 


the 


ee. 
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the River in the moſt expeditious Manner 


and to be both convenient and durable, hov- 
far theſe Deſigns and Direction propos d by 
Mr. Langley and others are likely to anſwer, the 
End, I ſhall not venture to enquire. 


As my chief Deſign is to ee, the 


Nature and Property of Arches. I ſhall begin 
my Remarks on theſe deſign'd by Mr. Lang ih, 
which being of the Catenarian Kind (as I have 


before obſerv'd) are the ſtrongeſt of all other, 
and for thatReaſon, the moſt proper to apply to 


a New Bridge over the River of Thames if they 
are well proportion'd,, and had Mr. Langly but 


 defign'd them lower or laid a greater Weight 
| (or Thickneſs) on the Crowns of thoſe he hath 
there given, I ſhould have thonght it more con- 


fiſtent with the Nature and. Property of. ſuch. 


| Arches whoſe Height is more than half their 


Opening, for it hath before (in p. 49.) been de- 


monſtrated that all Arches will bear a Weight 


(on their Crowns) proportionable to the Height 


they riſe, if their Abutments are the ſame, and 


if they will bear it, it is plain they want ic 
from the follow ing Obſervation that may be 
made of a common Tub or drinking Veſſet 


which may very juſtly be ſaid to have the- 
ſame Properties of an Arch, for the Staves may 


6 3 be 
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be confiderd' as ſo many Stones whoſe Joint 


Point to one common Center, and the Hoops 
that circumſcribe them̃ as their Weight or Preſs 
ſure then I think it cannot be deny'd by any 
Perſon (of common Chdertanding) that the 
tighter thoſe Hoopes'are drove on round ſuch a 
Veſſel the more compact it muſt keep the Staves 
and the ftronger the Veſſel will be for ſuch a 
Weight or Preſſure therefore it appears to me, 
that Weight on an Arch will have the ſame Ef. 
fect as a Hoop hath on a Tab if the Waght be 
well proportion = 
But in order to give my Opinion in this Af. 
fair the Actions of Gravity on ſolid Bodies ought 
to be underſtood and the Shape of the Arch 
well confider'd before a Man can form any 
Judgment about the Weight it will carry, or 
on what Part to beſtow it to the beſt Advantage, 
therefore for the better underſtanding what is to 
follow on this Subject. I ſhall venture to 1555 
down the followin g Theorems, 1 


11 When any Weight preſſes on. 195 Sides or 


Haunches of an Arch the Weight on the 
Crcouvn muſt be confider'd as an Abutment to 
that Weight on the Haunches and in Propor- 
ion to the Height they riſe from the Cord 
Lines of their reſpoCtive Segments, will 

: © he 


Ce) 


t I ' the Weight on the Crown be required, 


U n: And as tlie Weight on the Crowh 8 a A 


* butment to the Weight on the Haunches ſo is 
1e the Weight on the Haunches an Abutment to 
a "the NOT on che Crown, 

A 11 And as the Weight on the the Raumchen 
E, Wants to reduce the Curvature thereof to a 


fi. ſtraight Line, contrary to that, doth the 
be | Weight on the Crown want to make it riſe 
Bigler or puſh it out at Foot if there is no A- 


V. burment plac d there tb prevent it, and botli 
ht | would produce that Effect if it was not for a 
> | Counter-Ballante' of Power as will be beſt 
wx - explain'd 1 the following Figure. Wh 
or 1 
ge, z As 1 have p.53. propos d 4 Method ien 6. 


*% | diſcover how much Weight one Arch Will bear 
lay more than another that hath the fame Extenr 
ad with the ſame Abutments, 1 ſhall here con- 
fider what Effect the Weight on the Haunches 
hath on Arches of different Shape;thisMerhod is 
built on the ſame Theory as the Former and to 
ſave the Reader the Trouble of turning back 
(as the Fi gure is nearl y the ſame) I ſhall Explait 
wan 


* 
= - 
1 
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«If the Segment Arch, a, e, e, fig. 61. will 
bear 5 Hundred (or a Tun) Weight the Semi- 
Circle, a, b, c, will bear 6 Hundred with the 
ſame Abutments, and the Cartinarian a, d, ic, 
will bear the Weight in reſpect to the Abut- 
ments below but if they are both confider'd: as 
having no Weight on their Haunches, the Car- 
tinarian muſt be the ſtrongeſt, by reaſon of the 
Curvature of its Haunches are nearer a. right 
Line than thoſe of the Semi- circle for was 


there as much Weight laid on the Crown of the 


' Catenarian Arch as it would juſt bear the ſame 
Weight if apply'd to the Semi-circle would oc- 


=. eafion it to burſt out and fall down, which plain- 


: ly ſheweth that the Semi-circle wants a greater 
on its Haunches to Counter-Ballance the ſame 
Weight on the Crown, and how much more 
Weight is required on the Haunches of the Se- 


mis circle to counter-ballance the ſame Weight 


on the Crowns of both may be (nearly) diſco- 
verd by the fame Method, for by drawing the 
Cord Line o, will cut off one Haunch of both 
which may be conſider'd as whole Arches and 
the Difference of Weight be diſcover'd in the 
fame Manner for if the Haunch of the Catena- 
rian requires nine hundred Weight the Semi- 
circle will require Ten, to enable it to ſupport 

the ſame WL on the Crown as the Catena- 


rlan 


419) 4 
rv and the Haunch ef the Segrbent e, 46, 
Hkewyiſe ſubject to the fame Rule, and requires 


but ſe ven, by Reaſon the Haunch is not ſo nuch 
3 Which Ne ce ee a. 1 


1 like Niander Kay the Difference of Weight 
be diſcover d in any two Arches, which will 
always be in Proportion, as the Ohord Lines of 


their reſpective Segments are to one another, or 


in Proportion, as the Sides of their Hſe 
Pediments are to one another, which implies. 
the fame Thing as 55 be len ket 975 ha 
bre 

"16 P. 50 and 18 che Reader may find 1 tene 


there end tlie Nature arid Property of the 


Stöel-Vard, afid in the next Page have made 
ufe' of its Power, to diſcover" What Power a 
Leaver gains by falling from a perpendicular | 
to a horizontal Poſition, and likewiſe to prove 
that all Arches want an Abutment proportio- | 


nable to the Height they riſe, and as that an- 


ſwer'd the Purpoſe ſo für as to appear to me 


a Demonſtratien, I ſhall introduce the ſame 
Power, and by it examine Mr. Price's Middle 


Aret, in the Manier following, Fig. 62. 


Let A, B, C reßreſent the Arch propos d, 


bow if we ſuppoſe, that-the half Arch By Cs. 
was in one Stone; and . 28 Tun and 


<E a half, 
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2 half, and that it was by ſome Power to de 
liſted upon its Pier w, until it come to its th 
Center of Gravity, which may be ſuppoꝰ d to A 
he at d, then it is very plain, that the Pier I N 
muſt bear all its Weight, and if from thence ſe 
it w/as to be let down to a horizontal Poſition, 8 
as at x, and a Support put under the End, as of 
at o, the Support 2, would bear 14 Tun and th 
one Quarter, and the Pier w would. bear the pe 
ſame Weight, and was it from thence to be 1 
lifted up do its proper Place at B, and there Þ yi 
ſupported, then will the Pier w, bear 204 Ton, A, 
and the Support at B, bear $4 Ton, for the | Bal 
End B, being elevated, the Support o, is re- |Þ tior 
leasd of 6 Ton Weight, which conſequentiy Sec 
muſt be added to the Pier; 3 for as this half of 
Arch is ſupposd to be in one Stone, it may To 
be conſider d as a Leaver, and be ſubject to rim 
the ſame Laws of Gravitation, as hath before | - 
] been demonſtrated, and may. be explain'd by Þ fide 
this Figure. dr 
This Method ſeems to me to give ſome "4 drav 
fight, -whereby the real Weight of the Abut- Þ Cho 
ments may be diſcover'd ; for if the Support o, is d 
was taken away, and the other half Arch A, B, 
was ſer up againſt it in its proper Poſition, that 
muſt certainly throw. the whole Weight of 
both on their reſpective Piers, but as A, B, 
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5s ſet at the ſame Angle, as B, C, they would 
thruſt each other down, if there was not an 
Abutment placd at A and C, to prevent it. 


Now, if we confider, that before A, B was 


ſet ap againſt B, E, the Support 0, ſupported 


8 Tons and a Quarter; therefore the Thruſt 


of A, B muft. be equal to chat Weight, if 
there was no Friction at c, and if ſo, it ap- 


pears very plain to me, that a Weight of 8 


Tons and a Quarter, placd at A, and at C, 


will be a ſufficient Abutment for the Arch, 
A, B, C; for as ſuch a Weight is a counter 
Ballance to the Thruſt there will be the Fric- 
tion of A, B, C, on the Piers for a further 
Security, which, confidering the great Weight 
of A, B, C, may, perhaps, be equal to two 
Ton more, but this muſt be refer 'd to * 
riment. 

And, if 1 Arch A, B. c was to 5 con- 
ader d in Parts, as the Half A, B, the Weight 


or Preſſure, would Rill be the lame, for by 


drawing parallel Lines from the Joints to the 


Chord Line plainly ſheweth how the Weight PF 


is diminiſh'd, as appears by the Figure. 
By what I have endeavour'd to demonſtrate, | 
it Wh ha very. plain, that the Center which is "2h 
to ſupport the Arch, A, B, C, will be re- 
asd WF} 12 Ton Weight, i in the Thicknefs of | 8 
the 


1 8 * 


the ie Breadth, hich 18 ſuppos d to bs 
40 Feet, and the Number being multipl ied by 
22, the Produce is 480, which being reduct- 
ed out of 2320 (which is ſuppos d to be-the 
Weight of the Whole) che Remainder is 1840, 
which will be nearly the Weight (when that 
of the Key- tone is deducted out) that will 
lie on the Center before it can be reliev d by 
the Key- tone. How much of the Spandrel's 
Weight will preſs on the Arch is very dithcult 
to diſcover, becauſe it hath a Communication 


Wich the upper Pier, or Breaft-work,' which 


takes off a great deal of the Preſſure, but was 
that Communication to be deſtroy d, and it 
was to be confider'd as one Stone, and to have 
no Friction on the Arch, it could chen be on- 
ly ſaid to lean on the Arch, and what Weight 
that Leaning is may in ſome Meaſure be diſco- 


ver d by the fame Rule as the former; that 


is to draw a Line, as d, (in the 624 Pi- 
gure) in ſuch a Manner, that if the Spandrel 
Was lifted up on its lower Point until that Line 
| become perpendicular, it would then be the 
Center of Gravity, and if the Line d, was 
continued to cut che Arch P, and from thence 


ler Dh a Perpendjcular to he Cn Line, : 


"whole Spandrel, it Will ny" tk Weight 
that 


(13) 


that will preſs on the Arch if the Line d, be 


fo drawn as the Quantity of Matter on both 
Sides are equal, which ought to be regarded 
in the half Arch, B, C, as well as in this pre- 
ſent Caſe. 


I ſhould not have applied this Power to 


the Spandrel had it not been to have ſhew'd 
the Extenfiveneſs of this Method in Reſpect to 


Arches as well as to other mechanical Opera- 


tions, not as I will pretend that this Method 
will dliſcover exactly the Weight, or Preſure, 
of any Arch, but I believe it will be near e- 
nough to let a Man know what he is about 
when he either deſigns or erects one. 


But, as the Spandrel will be worked up with 


the Upright of the Pier and cramp'd and ce- 
mented together, and the Joints diſpos'd of in 
ſuch a Manner as will take off moſt of its 
Preſſure, unleſs it be thoſe Stones near the 
Crown, which have no Occaſion to be laid 


on until the Key-ſtone is fix'd, and I cannor 


help thinking, but that it may be fix'd before 


the Spandrels are begun,provided it have aBear- 


ing on the Center, eſpecially in thoſe Sort of 
Arches that are of the Catenarian Kind, whoſe 
Hlaunches, I dare ſay, would ſuffer no Diſtur- 
bance, if the Key-ſlone had a SIG « on the 
| Center. 


3 If 
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I this Arch will admit of being work'd up 
after this Manner there is no Occafion to allow 
any Weight for the Spandrel, ſo that then there 
will be no more Weight to account for (that 
will lie on the Center) than that of the Arch 
itſelf, which, according to this Way of De- 
monſtration, will be no more than 840 Tons, 
which is ſeveral Tons leſs than ſome Men have 
imagin'd will lay thereon. 

As this Center muſt be forty or more Feet 
long, I do not ſee any Reaſon to double it, 
it being able to ſupport the Arch, if the 
Weight of it was as much more; for if the 
great Length be conficer'd in reſpect to the 
Weight, the Weight muſt appear but incon- 
fiderable in regard to the Weight that ſuch a 

Center may be made to bear, and if the Centers 
are made with Judgment, and allow'd a firm 
Foundation, or Bearing, at the Springing it is 
unknown what a Weight ſuch a Center will 
bear. 
From what hath biete been endeavour'd 
to be demonſtrated, in Reſpect to Arches it 

appears to me, that their Strength doth not ſo 
much depend on their Shape, as the Weight 


they bear, being well adapted thereto; for al- 


tho! it muſt be granted, that Catenarian Arches 


(if confider'd as independant of any Weight 


but 
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but their own) are the ſtrongeſt of all other, 
yet if the Weight on their Crowns' is not pro- 
portionable to the Height they riſe; they may 
be ſaid to be weaker than a Semicircle, or 
Arches, of any other Form, if their Weight 
and Abutments are well proportion d, and if I 
may be allow'd to give my Opinion on thoſe 
Arches, defign'd by Mr. Lang iy, Mr. Price and 
Mr. Hawkſmoor, (which are all I have ſeen 
that are deſign'd for the Bridge) I muſt give 
the Preference to that deſign'd by Mr. Hau. 
moor, for notwithſtanding the Shape is a Semi- 


| circle, the Weight ſeems the beſt proportion d 


and the Nature of the finiſhing the beſt adapt- 


ed to the Situation; but, however that be, it 


cannot be denied, but that the Arches in either 
of the Deſigns (if well executed) would ſup- 


port a Br idge over the Thames,. but then I. 
think it would have been to a better Effect if 


they had been allow'd a greater Thicknefs of 
Building over their Crowns, which according 
to my Way of Thinking they all ſeem to want, 
eſpecially thoſe defign'd by Mr. Langly, which 


by Reaſon of its Shape are beſt able to ſupport 
it, and had he but allow'd a greater Thickneſs 


between the Crown of his Arches and the 


| Paving of the Bridge, it would conſequently 
have added a Froxcer N which, in alk 


HT? Frobabs 


Probability, would Have revell that une- 
qual Preſſure occafion'd by the Declination of 
the Bridge from having a bad Effect on the 
Arches, which in order to prevent hath leſſen- 
ed the Weight on the Haunches by cylindri- 
cal Vacuities proportionable to the Difference 
of their Preſſure, n is monſtrouſly ab- 
ſurd. 

But this I conceive Mr. Lang iy hach in- 


troduc'd through Ignorance; for had he 
confider'd, that the Weight on the Haunches 


is not ſo great as it appears to be, and that 


what is, may be conſider'd as an Abutment, 


he could never have imagin'd, that the Un- 
equalneſs of their Preſſure would occafion their 
becoming rampant and falling down, if the 
next adjoining ſhould chance to be remoy'd by 
either Time, or Accident. 


Lay. if he had laid a greater Weight 


on the Crowns of thoſe Arches he defend 
for the Bridge, and omiited thoſe cylindri- 
cal Vacuities he hath there introduc'd, his 

Arches would then have appear'd to me more 
capable of Duration, and this he might eaſily 


have perform'd ; for if the Surface of the Bridge 
would not admit of being carried any higher 
the Arches might have been made lower, 


and by that Means have gain'd a proper 
| Thickneſs 


. 


Thickneſs between cheir Crowns and the Fav- ; 
ing of the Bridge. 8 

This Alteration, I muſt own, would occã- | 
ſion a greater Thruſt from the Crowns to the 
Abutmeats below, but as the Upright of one 
of his Piers taken from the Springing of his 
Middle Arch, conſider'd as one Foot” thick, 


contains above 112 Ton Weight, it would be 


more than ſufficient to counter-ballance the 
Weight or Thruſt from the Crown, and be 


able to ſupport any of his Arches independent 
of each other, for carry ing the Building a con- 
venient Height above the Arches, not only 
loads the Phy but the Pier alſo, which muſt. 


be confider'd as an Abutment to the Weight - 


laid on the Crown, for it is not the Extent of 


an Abutment, but the Solidity that ought to 


be conſider d as moft capable to refiſt any 


Force, or Power, that wants to remove it; 


therefore as the Abutment increaſes in Propor- 


tion to the Weight laid on the Crown, I can- 


not ſee how. an Arch can be well over- loaded 


if their Abutments are good, and there is no- 
more Weight laid on than the Founda ion wil! 


bear, which, I muſt own, ought to be con- 
ſider'd. 5 
But to ſtrengthen this Argument, 1 think, 


che Arches of Tab 01 Bridge my be confider'd 


O 
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as a very good Precedent to ſhew what Weight 
Arches will bear, for as the Diſtance between 


the Crowns of thoſe Arch-s and thePaving of 


that Bridge, by far exceeds any that is deſign'd 
for the new One, and if the Materials are the 
ſame the Weight muſt exceed in the ſame Pro- 
portion, and add to that the Load of Houſes, and 


then conſider the Length of Time that thoſe Ar- 


ches have ſupported that Weight, I ſay, if theſe 


Things are conſider'd, I cannot fee any Occafion 


for our modern Defigners to be fo fearful of 
overloading thele Arches, and omitting a 
Weight or Thickneſs where it is moſt wanted. 
This I ſhall endeavour to make appear by the 
following Compariſon, which, notwithſtanding 
it being a low one, may chance to be more con- 
vincing than any Argument I can make uſe of, 
that is, (if ſma'l Things may be compar'd to 
great) I dont know any Thing that appears ſo 
much like a Bridge ſupported by Arches, as a 
long Board cut in Pidgoon-hates: Now I think 
it cannot be deny'd by any Man that hath any 
Notion of Building, that the nearer thoſe Holes 
or little Arches are cut to the upper Edge of the 
Board, the weaker ſuch a Board will be, and 
conſe juently the more unfit to ſupport any 


5 Weight that ſhould be rolPd over it. There- 


es if this e be juſt, it muſt appear 
| very 
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very plain that the Strength of all Bridges (in re- 
ſpect to heavy Burdens paſſing over them) muſt 
depend on the Thickneſs or Strength of Materi- 
als that are work'd oyer their Crowns. 

For if that thickneſs of Materials be conſider- 


ed as a Quantity of Matter at reſt, that is to re- 
ceive a leſſer Quantity in Motion, it muſt cer- 
tainly be neceſſary to ſo proportion thoſe Quan- 


tities of Matter, that the Leſſer will give no Di- 


fturbance to the Greater, for it cannot be deny d 


but that a leſſer Quantity of Matter in Motion 


may diſturb a greater Quantity that is at reſt, 
therefore it's very reaſonable to think that heavy 


Burdens paſſing over any Bridge, whoſe Quantity 


of Matter or Materials on the Crown is not ſuf- 
_ ficient to refiſt the Motion of the Burden paſſing 
over, muſt in Time ſuffer Damage; for its well 
known that fo ſmall a Weight or Quantity of 
Matter as a Coach and Pair, by moving with a 


ſwift Velocity (over pav d Stones) doth very of- 


ten affect the Houſes of ſeveral Streets in London, 


by cauſing a very ſenſible Tremulation in the 


| Buildings thereof. 


I ſay, this may chance to > be of an ill Conſe- 


be quence to any publick Bridge ſupported by Ar- > 


ches that hath not a ſufficient Thickneſs of Mate- 


rials laid on their Crowns that is able to reſiſt the | | 
 Jolts and Surges of any Burden that may chance 
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to paſs over it without ſuffering g any Diſturbance 
thereby, and it is from this Conkideration that I 
have before.obſerv'd ( in p. 54) that the Weight 

of Houſes erected on London-Bridge hath very 
much contributed to its Preſervation, by prevent- 
ing thoſe frequent Strokes and Shakings that it 
muſt otherwiſe have felt, if ſuch a Weight had 
not been laid thereon, and if Weight hath been 
a Benefit to the Old Bridge it muſt conſequently 
| have the ſame Effect on a New One. 
As to laying the Foundation of the Piers 
in Coffers, or Floats, I have before ( in 2 60.) 
 ſhew'd my. Diſlike,.. and have there given a 
Method that. ſeem'd to. me more practicable, 
but fince: my reading two Pamphlets, and find-. 
ing that ſeveral. ingenious Men have thought 
it worth their Conſiderat ion, it hath. induced 
me to think more cloſely on the Subject, there · 
fore I ſhall venture to propoſe another which 
will be leſs expenſive, and to a better Effect. 
In my former Method, I propos d Piles and- 
Planks to be dovetaifd, grov'd together, and: 
 fharpen'd at the lower Ends and ſhod with Iron, 
| in order to drive into the Foundation round the 
Plan of the Piers. to keep out the Water until the» 
Foundation was laid, and carry*d;on above High 
Water Mark, which I believe would have an- 
ſwer d the End propos d, but aaconſidering the: 
Accu- 


(8 * 


 Acturacy of the Workmanſhip that will be re- 
-quir'd in ſuch a Performance, and the Time it 

will take up to make ſo many Grooves in a 

Dovetail Form, and alſo the Difficulty that will 
attend the getting of them aſunder in order to 
make them drive again, hath occafion'd my al- 


a | tering of my firſt Deſign o the Method follow 7 
3 
< | This is inftead of the before-mention'd Planks 
WH and Piles that was propos'd to be dovetail'd toge- 
cher and drove ſeperately into the Foundation, 

p I here propoſe they ſhould be made into Flood- 


gates which will have no Occafion to be grov'd 

but only join d together and made in two Thick- 

neſſes after the common Manner of making ſuch 

4. | Gates, as is ſhew'd in g. 63. only the lower End 

of the long Planks muſt be ſharpen'd, and the 

„Sides or Edges ſo ſharpen'd ſhould be bevel'd oft 
in ſuch a Manner as to leave an Edge in tge 

4 Middle that when they are well ſhod with Iron 

they may the better cut their Way into the | 


Foundation, the Piles muſt be groy'd to receive 
3 the Gates, and to be done in ſuch a Form as will 
4 circumſcribe the Plan of the Pier, obſerving to 
s leave Room for Men to Work. 
* The Diftance of the Piles to be about Wut 


Feet which will terminate the Width of the 


Gates ans are to be drove into the Foundation 
between 5 


<a Cys) 
between every two Piles, which for the better 
Con veniency of driving muſt have a Capfill ten- 
nanted on to the upper End to raiſe the Weight 
whoſe Thickneſs. ought to be ther ſame as the 
Capfill and the Shape like that I have given at 
the Top of the Gate,, and to ſlide in Groves to 
give it a proper Direction, after the common 
Method of driving of Piles. 
Buch a Range of Gates and Piles (as I have 
obſery'd before) by Reaſon of their grcat Length 
will want to be ſtrengthen'd to make them able 


to refiſt the external Preſſure of Waer which 
(undoubtedly) will be very great. Therefore in 


this Cafe, as in the former, there muſt be other 
Files Arove in (without-fide the Range)- 4 or 5 
Foot diftance from every ſecond or third Pile be- 


= longing to the whole Range, and brac'd there- 
to Diagonal Ways as near to. the Bottom as the 


5 loweſt Water will admit, which will add a great 


deal of Strength t to the whole Range and prevent 


the Weight of Water from puſhing it down. 


Such a Method if. the . are good the 


| * OY 5 


5 likely 
when the internal 1 is all laved or pump'd out, 


for. I cannot conceive that.the Leakes wall let in 


more Water than a Chain Pump or two will be 
1 able to mals eg. by Reaſon all thoſe Leaks that 
Rm will 


to keep. o out ha external Ws.” 
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Will 8 Aa Low Water Mark may be . 


low may be ftopp'd from within as the internal 


at Water finks, therefore, I cannot ſee any Room 
to ¶ to doubt of the Foundation being laid dry, or at 
on Mlcaft dry enough for Workmen to lay the Foun- 

ation of any of the Piers, and to work with 
ive the ſame: we {1 as if the whole Current of the 
2th River was turn'd into ſome _— Chan- 
ble nel. 


ich I fay, this Method is the more e likely to e ip 
e in the End proposd, by Reaſon it is nearly the 
her ¶ fame that hath been ſo long praftied by Mill- 
r 5 E'wrights to dam up large Heads of Water for the 
be- Uſe of Mills in Rivers which they generally turn 

ere- into ſome other Channel, and by that Means 


ftop'd from without, and thoſe that en be. 


the ¶ can come at the Bottom of the River to lay in a 


reat Ground Sill for the Gates to ſhut, which are 
vent ¶ commonly made to ſhut ſo cloſe as to let no Wa- 0 
I ter paſs by when the Gates are ſhut. : 
the | But to compenſate for ſuch a Sill which can- 
ed 18 not be laid with any Certainty in the River ; 
ter, | Thames, I have propos d the Gates to be made 


out, in ſuch a Manner. as will drive 1 into the Bottom 


et in Jof the River, which appears to me to be a better 
l be || Security to prevent their Blowing at Bottom, 


than any Ground Sill be it never b well bedded 


ads ; 


Sq © us River's Bottom, and as "- ſharpen'®| w OM 


[ oY Other Motives, I will not pretend to determine. 
_- from the Nature and Form of thoſe. Materials 
. have perform d their Duty to the firſt Piers | 


in again (to the ſame Effect) for the Second, and 
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. End; of ſuch a Gate. taken, together, Will cox 

tain but a little more Solidity than the ſharpen x: 
End of a ſingle Pile, that.is one Foot Square, it” 

very likely to want but a little more Power 
drive it in, and conſidering the Gate will be it 
Parts, it may, perhaps, n les, but this; re 
fer to Experiment. 
As to the Nature of the Foundation or Bot [| 
tom of the River Where the Bridge is to croſ | 
over, I muſt own, that I am unacquainte | 
therewith, bur it hath been obſerv'd that it co 
fiſts of two Stratums, the one Clay and the of : 
| ther Gravel and in order to ſuit both, the) ; 
have propos'd two Sorts of Coffers, or Floats 
for the laying the Foundations of the Pi ers, bu 
the Method that muſt be made uſe of to make 
_ the Materials of one ſerve again for another is 
04 what is conceal'd, but whether they are con 


ceald for the Reaſons there given, or from ſome K | 


But however that be, I believe it will appea 
have propos d for that Purpoſe, chat after the 
they. will admit of being drawn out and droye 


3 5 05 is. ws 7 * key to be carried on at the 


dne arid: Piles to ſerve for che who Dies. 

for be che gtratutns at the Bottom, either Clay 

or Gravel; if the Gates and Piles be well ſhod 

With Iron, there is no Fear, but hey weill 
make their Way. into. the Foundation. 

Aal if the Bottom of the River chat of: 


moſt, and muſt appear in the Channel; and if 


of; Clay cannot be of any great Thickne 


be 1. hs: ere of * Flanke, in order: 0" 


and have a better Foundation, than cats-beiex-- - 


durable as Stone, (1'think)/it ought to- ber- 


Ages to come. 


ate Mecums 990 br e mags contin . 


. 
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two ſuch Stratums as Clay and Gravel, it is 
N to think: that the Gravel is the Wer- 


ſo, according the River's. Section, . x. 


I am. not inſenfible, that ob Tiber in- . 
laſt (if buried in Earth or Water) man Years >» | 
longer than if it Was expes'd tothe — 4/4 0 


may be cleared off from the Gravel at 1 3 
. and to a better Effect, than to drive - 5 J 
in :a great Number of Piles, and after chat to : 


of. two -or three Post. ai. char: . 8 


pected from any Timber Whatſoe ver, for un- * 5 1 ; | 
leſs it can be demonſtrated, that Timber is s I 


he jectedd as urifir to ſupport any Stone Building, 19 
ers [<{pecially one chat is defign'd for che Vſe of. i 


— 
* 
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5 hin FR and ſwelling all fuch porous 
Bodies, that in Time deftroys the Cohefion of 
their Parts, and occaſions them to molder away 
and become reduc'd into their firſt Principles. 
But, notwithſtanding this Difference, it cannot 


be denied, but that Stone is more durable than 


Th put the Weak to ſupport the Strong, and for 
thoſe who have a Mind to ſee the Effect of ſuch 


4 F qundation may go no farther than the New 


"Church at oe br oof where they may ſoon 


be convinc'd' by the ſeveral Fractures that are 
Vilible in b Building, that Piles and Planks 
(which: is Part of that Foundation) is an impro- 
per Baſement to ſupport a Stone Bridge over 
= *s River Thames. | 
But to give the greater Credit hich Pro- 


pofal, the Author hath endeayour'd to perſuade 


| 25 that London Bridge no other: But 


| * this by way of Suppofition, and do not ſee. 


hy any Body elſe may not (wita as good 


* Reaſon on. Aug Side). ſuppoſe the Contrary, 


for if the great Weight of that Bridge be con- 
" fider'd, and the many Years it hath deer ſup- 
Ported by the Foundation, there is but little 
.. Reaſon to believe it to confiſt of Piles, and 
Plants, but rather of ſome good hard Stone 
well bedded on a Stratum of firm Gravel that 
N Ion. able to reuſe ſo . a Preſſure __ 
0 many Years. 

Neither can I ſee any abbe Reaſon * Me. 
1 to ſuſpect the River's Bottom of being 
inſecure, and not able to ſupport à Stone 
* ber! it 1s well W 8 that where he 
F oundation 

3 


4 


er; therefore it would be very improper. 


„ 
at” 


5.4540 t& ww. 
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andi ſeldom want any other Repair. 
Therefore it is reaſonable to believe, that te | 
Bottom of the River Thames cannot be the worſe 


have a proper Deſcent to carry off à Current 


of Water when let in upon them. I ſay, ſuch 
Roads (if they are not a Clay) will become 


more ſecure, for Water being let in upon them, 


for ſo large a Current of Water paſſing over it, 
but the better, and if the ſame Stratums are tod 
be met with, at the Hool Staple, or New Pa-. 
lace Yard, or at the Horſe Ferry, as are at Lan- 

on- Bridge, there is no Reom to doubt of their 


* 


ſupporting ſo great a Weight, 


- 1 might have enlargd my Obſervations on 
what others have publiſh d relating to th e Li 
_ as I have already carried this 
Pe 
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Performance to a greater Length than I firſt 
_defign'd it, and the Time ſeems to be ſo. near 
at Hand that the Bridge muſt be begun; 1 7 
ſhall forbear to make any further Remarks 
+ thereon; but only obſerve, by way of Ca- 
tion to: thoſe it may concern that good Na- 
ture hath always been eſteem'd a very amis 
able Quality in an Author, and where that is _ 
' wanting the Force of his Arguments are very _ 
often loſt, for when a Man is angry his Re- 
ſon is generally ſuſpended, and he ſeeth Things 
through a falſe Medium, and what he hath to 
lay againſt an Adverſary at ſuch a Time oughe 
not ſo much to be rely'd on, as if it had been 
the. Reſult of a cool and deliberate Conſidera- 
tion; therefore, I think, there ought to be 
dome Aliowance in Caſes of this n oy | 
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